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HARRY AND LUCY 



CONCLUDED. 



On the evening of the last day of their 
joarn^, Hany and Lacy looked out anxi- 
ously at every house they saw; and many 
times they hoped that cottages, which at 
a distance peeping between trees looked 
charming, would be theirs, till, on a nearer 
view, they were as often contented to let 
them pass. One with a honeysuckle porch, 
and another with a trellis, and another with 
a pomegranate in full flower. Lucy, how- 
ever, looked back with regret, fearing that 
theirs could never be so pret^. Theirs 
was to be on ik% sea shore, but as yet they 
did not seem to be near the sea. Presmtly 
diey turned into a lane, which led down a 
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steep bill, with hedges so high on each 
8ide« that nothing coold be seen, bat die 
narrow road before them. At the bottom 
of this lane, to the right, there was a gate, 
and a road leading through a wood. 
Harry's father stopped the carriage, and 
asked an old woman who came to the 
gate, '* Is this the road to Rupert's cot- 
tage ?" 

" Yes, sir." 

" I am glad of it," thought Harry. " We 
are sure of a wood, that is one good thing." 

The gate opened, and they drove in. 

" Now we shall see what sort of a place 
it is," said Lucy. 

Rupert's cottage was at the foot of a bi^ 
hill covered with trees, which sheltered it 
at the back. In front was a very small 
green lawn, surrounded with eveigreens. 
The cottage had a hon^suckle porch, and 
a bow-window, and a trellis. Tbe outside 
was alt that Lucy desired : and within — 
within it was an odd kind, of house, with 
one long matted passage, and steps up 
here and down there, and rooms that had 
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been enlarged, with jutting windows, and 
niches, and nooks, in curious ways; and 
iMcy liked it all the better for not being a 
regular house. The rooms in which she 
and Hairy were to sleep, if rooms they 
eould be called, were "very, rery small," 
as even Lucy observed; there waa but just 
space for a little bed, and a little table, and 
a little chair, and for a little person to turn 
about in. No chest of drawers, or any 
such luxury, only a press in the comer cut 
in the wall. But the more difficulties, the 
more inconveniences the better, there would 
be more work for ingenuity in contriving 
how to settle themselves and their goods. 
Lucy wanted to have the trunks brought 
in, and to go to the unpacking and arrang- 
ing directly; but Harry had other thoughts 
in his head. 

•' Lucy," said he, " I am disappointed in 
one thing, and a great thing." 

"What, my dear Harry?" said Lucy, 
opening her eyes wide. 

"The sea," said Hmry, looking out of 
die window. " No view of the sea any- 
b2 



where. I thought the cottage was to be 
on the sea shore." 

And so it was, but the sea was hifidea 
from the view of the windows of the home 
by a sand bank, which had been thrown up 
by the tide, 'and which was now covered 
by a plantati(Hi of evergreens. Harry pm- 
suaded Lucy to put off- unpackmg their 
trunk till morning, and to go out with him 
in search of the sea. He led the vray, and 
as they^went round the little lavrn, she, de- 
lighted with the new place, and with every 
new flower and shrub, would have often 
stopped to admire. " Oh, Hany, look at 
this myrtle, taller than I am ! Oh, Harry, 
this myrtle, taller than mamma ! " - 

Harry looked back, but ran oo to find 
the way dovra to the sea shore. "This is 
the way, this is the way!" he shouted joy- 
ously to Lucy, bidding her, " Follow ! 
follow! follow!" 

But suddenly he stopped, and was si- 
lent, struck by the first sight of the ocean. 
Lucy followed, and turning abruptly the ■ 
oorner of the rock which had hid the 
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view from her, exclaimed, "The sea! the 
seaS" 

She stood for some moments io silence, 
beside her brother, looking at the vast ex- 
tent of water, far as her sight conld reach, 
bomidedj>nly by the sky. Thqr were now 
standing on the sands of the shore. It was 
a still evening, the tide was ebbing, the 
sun setting, and there was a loi^ bright 
Kght upon the water ; while the green and 
white waves, curling gently over each 
other, moved on continually. 

" How beautiful it is ! " exclaimed Lucy. 
'* How grand ! Harry, is not it more beau- 
tiful and grander than you expected? Is 
not it, Harry?" 

" Infinitely," said Harry.. " But hush, 
I want to look, and to listen to it." 

Lucy stood beside her brother a little 
while longer, and then ran back to the 
house to call her mother to look at it, be- 
fore the red sun should be quite set. Her 
mother came, and they found Harry still 
on the same spot, fixed in admiration. His 
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mother seemed to know what he felt uid 
thought, and to sympathise with him juj»t 
as be wished. At first in silence, then wet 
pressing f^r him in words, that for whieh 
he eould not find utterance. The ideas of 
bomidlesB extent, duration, power; the 
feelings of admiratioa, astonishment, ood 
awe, which cre^the sense of the sublime. 
While his soul was under this strong im- 
pression, his mother seized the propa- mo- 
ment to raise his Noughts still higher, from 
the ideas of immeasurable extent^ duration, 
and power, to that Pow€9r by which tbe 
ocean, the suin, the earth, and we ouraelvea 
were created, and are preserved. 

The impression made on tbe minds of 
Harry and Lucy was never effaced. 

By suniise next morning, Harry was on 
the sea shoire. At &e stated hours he was 
constantly there tg watcb the coming in 
and going out of tiie tide. This regular 
ebbing and flowing of the sea excited such 
astonishment in his mind) that it seemed 
insatiable. A fisherman, unlived by the 
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sea side, a^bed him if he had never before 
faeaidofthe coming m and going out of 
the tide ev««y day. 

*' Yes, I had beard of it, but I never aato 
it before," said Hany. . That wu quite an- 



The sea and the tides took such posses- 
sion of his iiSBginatiQD, that he could think 
of Qo&ing else, not even of rieam boats or 
fteam wginea. During the first day, he 
did not even think of crossing the sea in a 
steam vessd: he was compl^sly absorbed 
in viewing this great spectacle of nature, 
and in c<»sidering its wonderful pheno- 
mena. 

His mother was surprised to find that 
he vas Husoeptible of this kind of enthusi- 
asm) of which ^ had not till nov seen in 
him any symptom. AU his enthusiasm 
bad seemed to be &t mechanics; hia mind 
had, in^fid, opened during his travels to 
Other objects, but still these had been in- 
trodiKed, or had int»ested him by their 
comtectttm with the steam engine, to which 
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he had traced every thing good or great. 
So that, as she had once told hts father, 
she was afraid that Harry's head would 
be quite turned by' his dear steam en- 
gine, or at best that it, would leave no 
room in his im^nation for the beauties 
of nature, or for any thing else. But his 
lather.' had answered, that there was no 
danger in letting the boy's enthusiasm take 
its course, especially as it was a means of 
collecting all the knowledge he could upon 
one subject. His father said, it was of 
little consequence to which science he 
Srst turned his attention ; the same thirst 
for knowledge, when satisfied on one point, 
would turn to new objects. The boy, who 
was capable of feeling such admiration for 
the ingenious works of art, could not fail, 
as he thought, to admire with still greater 
enthusiasm the beauties of nature. He 
would have |»:obably disliked them if they 
had been pressed upon his attention, and 
yet he would have felt pain from not being 
able to- sympathise with the admiration of 
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his friends^ His father was justified in 
his opinion, and his mother was now quite 



But, on the evening of the day after their 
arrival, Lucy CEune to Harry with no face 
of rejoicing. 

"Oh! my dear Harry, here yoit are 
standing on the sea shore, looking at the 
tide very happily; but you do not know 
what a misfortune has happened to you." 

" What misfortune can have happened 
to me without my knowing it?" said 
Harry. 

" I have been unpacking our trunk," 
said Lucy. 

"The glass of my camera obscura is 
broken, I suppose," said Harry. 

"You stqtpose, so calmly ! " cried Lucy. 

" Perhaps it can be mended," said 
Harry. 

"Impossible!" said Lucy: "come and- 
look at it, my dear Harry, it is broken into 
a hundred pieces." 

"Then there is no ose in looking at the 
hundred pieces," said Harry. 

b5 
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"ButifyonvHll come m and look t^ 
it," said LucrfTt " I can show you just bow 
it happened." 

" I cannot help it now," said Harry, *' so 
it does not much signify to me how it bap- 
pened. I will look at it when I go 1% but 
I want to stay here just to see how high 
the waves come at lull tide," 

" I am glad your bead is so fiiU of the 
tide, Hany," said Lucy ; " I was afraid 
that you would be excje^vely vexed, as I 
was when I opened the box and saw it. Be- 
sides, I was afraid that you would think it 
, was my fault." 

" No, I could not be so unjust," said 
Harry, " I remember how carefully you 
packed it, and bow good-natured you w«e 
about it ; and I do not forget yoiir shell 
box, which you left at home to make room 
for my camera obscura. Now I am sony 
you did not bring it." 

" 1 can do without it," said Lucy. 

" I will make a shell box for you," cried 
Harryj " and I know bpw I .can make it, 
out of that camera obscura of mine, and 
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withoat spoiling it, even if I ^uld gCEt a 
new glass. I will go in and look at it, and 
begin directly," said Harry. " I mean as 
800D as ever I have seen the .tide come in> 
and marked how high it c<»nes up on this 
rock." 

Withinside of the box of Hany's ca- 
mera obscura there was a set of hinged 
flapa, which lay at the bottom, when it was 
not used, but which, when it was to be used 
as a camera obBcura, were lifted up, and, 
j(Hiiing together, formed a sort of pyramid, 
on the top. of which the eye glass was fixed. 
This glaM being brokoi, Harry cleared 
away the frag^^tg, and took out the pins 
from the hinges of the Saps which formed 
the pyramid. Then he could take out the 
flaps, and these with their pins and hinges 
he gave into Lucy's charge to take care of 
till they should be wanted again. Then 
with the help of an old knife, the only tool 
to be had in Rupert's cottage, he cut up 
a blue bandbox, the only pasteboard to be 
had in Rupot's cottage; he carved and 
cut this pastebovd into a number of slips 
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with tolerably straight edges, and these 
were to be fastened inside of his box at the 
bottom, 80 as to form divisions from the mid- 
dle, in the shape of a large star ; the cor- 
ners rouad it filled up with other divisions 
of hearts and crescents, with some, as Lucy 
described them, of no particular shape. 
This was the ground plan, these divisions 
were but half the height of the depth of 
the box : over this first story, there was to 
be another, a tray was to be made to fit in, 
and to lie on the top of the basement story, 
as Harry would have it called. With diffi- 
culty the blue bandbox furnished sufficient 
pasteboard, for this. Every scrap was re- 
quired, and some parts of its rim had been 
so much bent, and bruised, and battered, 
that they could; scarcely be made fit for 
service, with Harry's utmost care and skill. 
When the work' was all cut out, Harry set 
Lucy to write numbers on the pieces of the 
stars, hearts, crescents, and nondescripts,- 
that each might fit rightly into its place. 
This he had learned, he said, from reading 
the description of the building of the Ed- 
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dystone lighthouse. It was a precaution 
he found of great use in the present work,* 
the Br8t.ofthe kind he had ever attempted. 
He had no glue. The cook, or she who 
acted as. cook in Rupert's cottage, had no 
time to make paste. Harry, however, 
searched in the orchard on the cherry trees 
for gumj and found some, which he melted- 
in hot water. It was too thin, so thin, 
that it would not stick his divisions toge- 
ther. By his mother's advice, he melted 
it in vinegar, with which he made an ex- 
cellent cement. Though his fingers were 
unused to this fiddle-faddle work, as he 
thought it, he persevered for Lucy's sake, 
toad for the sake of his promise. It was 
difficult to make the tray fit. rightly, or 
draw up and let down easily; but he po- 
lished away all friction at the four comers, 
and he fastened tapes to the middle of each 
of the four sides so judgmattcally, that it 
, could be drawn up without hitching, and 
without danger that when filled to the-. 
bricD, with the smallest 6f sugar-plum- 
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sixed ahelU, it should overturn or be over- 
turaed. 

While Hany had been working at the 
shell tiaj in hu own little room, Lucy's 
bead was in all the cares and joys of ar- 
ranging his goods and her own, after the 
general unpacking. It not only required 
nice arrangement to make things comfort- 
able in &e small space allotted to them in 
their new abode; but continual care would 
be necessary to keep them so; and now 
iMcy ftltparticulariy the advantage i^ those 
habits of Older which her mother had 
taught her, even when she was a very little 
girl. 

" Ld<7, put your work into your woi^ 
bag, and put your work bag into its place," 
had not been said in vain. 

When Lucy had arranged her own rooffi, 
she stood contemplatuig ho* arrangements, 
and said to herself, 

" What a pleasure there is in seeing all 
things fit nicely into their places." 

This pleasure in the perception of the 
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fitness of things has been felt probably by 
every little or great lover of order, as weU 
as by Lucy. Besides our s^ise of the con* 
venieDce of having things in their places, 
and the expectation of finding them readily 
when wanted, we feel some self-approba- 
tion in having done our du^ in putting 
them to rights. 

lAcy having finished to the best of her 
power the arraogement of all her brother's 
thii^;s, and her owQ, went out to the sea 
shore to look for shells, and numbers she 
found. The whole day was spent in the 
delightful search, and (he next morning, the 
moment breakfest was over, she asked 
Harry to come again with her to the same 
amusement; but be said, that he had busi- 
ness to do first, and that he would join her 
as soon as he bad learned his lessons. 

"Lessons!" repeated Lucy, with sur- 
prise, not unmixed with disappointment 
"Do you intend to go on with lessons, 
Harry?" 

"Yes; why not!" 
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"I do not know," answered Lucy, put- 
ting on her bonnet ; "but I thought you 
need not learn them — I did not know 
that we were to go on with lessons now. 
We are not at home." 

" We are at home .now, I think," said 
Harry. " This is to be our home for two 
months at least." 

" That is a long time to be sure," 
said Lucy, tying the strings of her bonnet, 
"but Lhave not settled to any thing yet; I 
have no Greek to learn, thank goodness-! , 
I will go down to the sea shore to day at 
least, and you will find me there, Harry, 
when you have done your business : make 
haste." 

Hany with his books under his arm, 
and Lucy with her bonnet on, and shell 
tray in her hand, were turning their dif- 
ferent ways in the matted passage, when 
their mo&er came out of her room. 

" Where are you going, Lucy?" 

" To the sea shore, mamma, to lookfor- 
shells." 
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Jler mother said, that this was a plea- 
sant amusement, but reminded her that 
ih&ce were other more necessary employ- 
ments. 

" Yes, to-morrow, mamma, I intend — " 

" Why not to-day, Lucy," said her 
mother. 

" I thought it would not signify, mamma, 
if I went without lessons one day more: 
you know I have not done any during all 
the journey. And in one day I could not 
learn much." 

"My dear Lucy," said her mother, 
" when your father and I first thought of 
bringing you with us on this journey, we 
considered whether it would be of advan- 
tage or disadvantage to you." 

*' Thank you, mamma, and you said yes- 
terday, that you thought it had been al- 
ready of great use to Harryl" 

"True, my dear; but now, I am speak- 
ing of you.'' 

" Me only, mamma?" said Luey. "When 
you said you, I thought you always meant 
both of us." 
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"You are not quite so steady m pene- 
vennce as your brother ; and I was afraid 
that seeing a great number of new things, 
and being with a number of new people, 
might be of disservice to you." 

"But I hope you do bot thi3ik I am 
spoilt at all yet, mamma," said Lucy. 

" I cannot tell yet, my dear," said her 
mother, smiling, *' that remains tor you to 
ahow me. Your father thought, ■ ae he told 
me, that I might trust to the habits of re- 
gularly employing yourself, which you have 
lately acquired or resumed, and to the in- 
fluence of your brother's example. I shall 
not have it in my power to attend to you 
here so much as I do at home. I must 
ride out while I am hwe some hours every 
day for my health, and I ^n to bathe, 
therefore I cannot be with yon so much, or 
hear your lessons as I used to do at regular 
times." 

"Never mind, my dear mother," said 
Lucy, ** I will get them always regularly. 
You shall see, mamma, diat papa was right 
in thinking you might trust to me, and I 

Ca.l:.-:ij,CiOOtjl>J- 



Id 

will follow Hany's enrnple; and I will 
begin to-day» and this minute," added nhe, 
untying her bonnet. " I will put hy my 
ahell bay. You will allow, mamniB, that 
I am exact in putting by my things; and 
before I went away from you, mamma, I 
was r^ular in employing myself. 1 know 
that was the reaaon you said returned. 
You shall see, mamma." 

From this time forward, Lucy, at fixed 
hours, always went to her daily employ- 
ments or lessons as punctually as Hany 
went to bis, and performed them well, 
whether her mother had leisure to attend 
to her <»■ not Never did Lucy neglect or 
voluntarily omit any of them, one single 
day while they remained at the sea shore. 
And when it was all over she declared, 
that of all the {deasurea, the many pleasures 
she enjoyed there, the reflection that she 
had done this was the greatest Nothing 
is more tiresome than to spend all day- long 
in amiuement, or in trying to amuse one- 
self. lAicy, aAer working hard and well, 
St whatever she knew she ought to do, en- 
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joyed with double pleasure the succeeding 
hours by the sea shore. Harry, with com- 
plaisance which his lasting gratitude for 
the packing his camera obscure sustained, 
used to help her to pick up shells, but it 
was not an amusement particularly to his 
taste; and when he had stooped till his 
back ached, which soon happened, he went 
off to refresh himself at some of his own 
works. He had a bridge to build, and a 
canal to cut, and a lock to make. These 
were some of the projects which he had 
formed during the journey, and which he 
was now eager to carry into execution. 

He found a fine place for his canal, be- 
tween two rivulets, at some distance from 
each other. His tittle bark might sail tri- 
umphantly, for a length of course, if he 
could efi^ct their junction. He levelled 
and calculated, and calculated and levelled, 
before he dug, with as much care, perhaps, 
as has been bestowed upon some great 
public works. He dug and excavated in- 
defatigably. His method of proceeding- 
wiis to keep the water back by a sm^dl 
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dam of earth till he bsid advaQced a few 
feet ; he would then remove the dam,- and 
the water,' which flowed in, detected iiij 
errors that he had committed in the level. 
AVhen the cut, however, had been imde 
some yards in length, the sides in many 
places fell in, for the soil was loose and 
crumbly. This misfortune was easily re- 
medied by increasing the slope of the 
sides : but a more serious disaster befel 
our young engineer, which obliged him to 
recur to his father s never-failing advice. 
He had carried his work through a" vein of 
sand, and though the sides had been pro- 
perly sloped to keep them from falling in, 
yet when he opened the dam, and ad- 
mitted a little water,, it gradually disap- 
peared, and left the canal dry. 

His father willingly gave bis assistance, 
and having examined the spot, and per- 
ceiving that the sand communicated with 
other porous ground underneath, he said, 
*' This is a difficulty, my dear Harry, which 
often occurs to olderand wiser engineers, and 
always occasions great increase of trouble 
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and expense, t was: in hopes, tliat by 
some alteration in the line of your canal, 
dik leaky place might have been avoided ; 
bat the sand is so extensive, that I believe 
your only resource will be to puddle the 
sides and bottom." 

He took Harry to a ditch, at some little 
distance, in which there was a bed of strong 
tenacious clay ; and he explained to him, 
that puddling was performed by spreading 
the clay in layers, wetting it sufficiently, 
and then beating it into a thick paste, 
which he would 6nd was quite impervious 
to water. As soon as Harry knew what 
was to be done, he proceeded in his work 
with fresh vigour ; and Lucy assisted him 
in carrying the clay in small quantities, 
such as their only basket would hold. The 
day-paste was well mixed and rammed 
with the bntt-end of a long club, and the 
sides and bottom were nicely smoothed 
with the back of the spade. When the 
dam was again opened, the canal fras 
tight and firm to admiration, and Harry 
felt not only the pleasure of successful 
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labour^ but the satisfaction of having ftc- 
quired knowledge in every step he took. 
Lucj stood by to witness and admire 
this opemtion, in which prc^r female 
consideraticm for her shoes and petti~ 
coats forbade her to join ; bat female 
^mpathy is often agreeable, in circoiii- 
stances in which woman's aid can in no 
other way be given. Something to this 
effect, but very unlike it in words, Hai*y 
once said to Lucy, and it paid her f<Hr 
standing above an hour looking on. 

Harry had examined the real lock on &e 
canal, and undenrtood its consttuction so 
well, that he succeeded in making his mi- 
niature imitation. The canal about two feet 
wide, and one foot deep; the lock about 
four feet long from gate to gate. The gates 
were made of an old hatch door of the 
diicken 3rard, which he fowid, posts and 
d\, Bm<mg a heap of rubbish in the wood 
house. His father gave him leave to t^e 
possession of it, and the woodman lent him 
ik saw, with which he cut it in two, across 
the middle, leavuig on each half one of 
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the leather straps, which had served for 
hiuges. He wisely contented himself with 
single gates at each end of bis' lock, as he 
was aware, that neither his skill nor his 
tools would enable him to c<Histruct the 
double gates which meet together angle- 
wise, so . ds to support each other, and 
which he well remembered was the case 
in the real lock. The posts he sawied 
in two also, in the- middle of their 
height; but this he did without suffi- 
cient consideration ; be spoiled his four 
well-seasoned posts, and lost a day by 
this rash act. He found each of them cut 
too short for the doors and sides of his 
lock, because he had not considered the ' 
d^th to which it was necessary to drive 
them into the ground, to make tiiem stand 
fii'mly, and bear the weight of the doors 
that hinged upon or shut against them. 
He had four new posts to make, and these 
he made twice as high as the others, and 
drove them down several inches deep into 
' the ground. This was the hardest work of 
all. Harry, without hat or coat, wieid- 
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log the woodman's heavy ue, battered 
these piles with the butt eod, lendiag his 
little soul at every stroke. At every pause 
Lucy in pity would say, 

" Harry, pray do let me try now, while 
you rest yourself," 

But when she took up the axe, she 
found it was too heavy for her, and her 
strokes were so feeble, that they did no 
good, the post never stirred at her hammer- 
ing, never sunk, in twenty strokes, a hair's 
breadth. Each blow of hers was so un- 
certain in its aim, that Harry, fearing the 
axe would turn in her hands, and that 
she would end by cutting off her legs, be- 
sought her to desist, protesting that it 
made him hotter to see her batter than to ' 
batter himself. He assured ber that bat- 
tering was too hard work for women, and 
quite unfit for them, and she, being much 
out of breath, believed him, and resigned 
the ponderous axe. He worked him- 
self iuto another heat, while she repeated 
many times, 

" It will do now, Harry; it is deep 

YOL. Ill, c 
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enougk down now, Han^, I am sure; tba( 
n «nangh," 

But H«rry battered on till the post wouM 
stir no more, then he was satisfied, for -it 
was, as he said, "au refiis de monton.*' 

"Au r^us de mouton" said Lucy, " whftt 
ova that mean? Moaton ia mutton or 
^eep. What can oratton or sheep have 
todo with this?" 

, Hairy told ler, tlwit mowton is not only 
Ae Burae for mutton jmd «heep in French, 
bwt abo for a biitterin|r hammer, or pile 
eBgitte, ^ machine with which piles are 
.driven down into the ground. He said, 
that he met with the expression in a de- 
scription of the pile engine, which he had 
read in consequence of the old gentleman 
at Mr. Franklamd's having excited his cu- 
riosity *bout it, by'the description he gave 
of the homes in Amsterdam built on piles. 
"-Hew curious it is," said Lucy, " to see 
how one fhiog leads to anotiier, and how 
«ne 'bit of ^owledge, sometimes in th* 
odde^ way, helps us on to anodier 'thttt 
leems to have nothing to do widi it And, 
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Uojry, lltink of your expiring this French 
expression to me, though I began to Lean 
Frwch 50 long before you, and though I 
heard so much of it, irom Freoch people 
too, vhen I was at aumt Pierrepoint's ; I 
ought to be irery much eshamed." 

" Not at all, my dear," said Hany ; 
^' this is a scientific expression, not neces- 
sary for a woman to know." 

Lucy looked as if she was not sure 
whether she should be saitisfied or dissatis- 
fied by this observation. 

" Not necessEuy for a woman to know," 
she repeated, " to be sure, it is not abso- 
lutely necessary ; one could live without it ; 
yet I do not see why a woman ^ould not 
know acieotUlc expressicms, as well as 
men," 

" You are very welcome to know them, 
my dear," said Harry ; " I do not make 
any objection. Am not I teaching them 
to you. But I hope, my dear I^ucy, you 
will never use them." 

"Never use them!" said Lucy. 
c2 
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" In the wrong place, I mean," added 
Harry. 

" No danger, if once I understand them 
rightly," said Lucy., 

" Still you do not quite understand me," 
said Harry. " If you knew the meanmg 
of the words ever so well, there might be 
danger of your using them in the wroug 
place." 

"Oh! Harry, how could that be?" 

" Ask mamma, and she can tell you bet- 
ter than I can," said Hariy. 

" But tell me as well as you can," said 
Lucy. 

" Then, for instance," said Harry, " if 
you were to talk of ' au refits de mouton 
before company, just to show that you 
knew the expression, or could say it. Do 
you understand me now?" 

" Yes, but I would never do such a fool- 
ish thing," said'Lucy. 

'* Pray do not, my dear sister," said 
Harry, " for it would make me feel horri- 
bly ashamed," 
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** I shall never make you ashamed of me, 
I hope, brother," said Lacy. " I will take 
great care. But there was another thing 
I was in a great hurry to say, before you 
went off to this. Why is a battering ham- 
mer, or a machine for driving down posts, 
or, what do you call them? pfles, called a 
mouton?" 

" I do not know," said Harry. 

'* I think I have found out the reason," 
said Lucy. 

" Have you," said Harry, " then you arc 
much quicker than I am, but that you al- 
ways are." 

"Only about words," said Lucy, "and 
I am not sure that I am right, but I think 
perhaps it is, because sheep sometimes butt 
this way with their heads." 

" I do believe you are right," said Harry. 
"This must be the meaning of battering- 
ram. It never struck me till this minute. 
But I do not know what I shall do for want 
of nails to nail these leather hinges on my 
gate posts." 

Lucy recollected having seen some ves- 
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tadff^eh MMag i* As Kd df a Seai 
ptekiog dase, pcrkdps ihtse wouid Ats. 
She FHi to Bsk ber mother if Ae drig^ 
ba¥e tbeni, aad sooit rttamed irith thCAd, 
wad tvidk a hamtiMr, which had b^eo Med 
at the un[>aekiiig df the case, and ilrhieh, 
fthoogh it belonged to the eaitiage tool- 
box, her father lent her, trusting to her re- 
turning it punetnally. 

" Not only qaick^in vords hvt in deeds,* 
■aid Hany, as she put the nails and hoa^ 
mer into his hande. 

The binges were &dtcned on, and HtOTJ 
proDounced the lock to be finished. 

"But after all," said Lucy, "btire is 
youi lock aad your cflnal, but where is 
your boat to go upon it? Now yon nltttt 
make a boat, or a canoe, Hdity. Youn 
indeed must be made oat of a branch, not 
frotn the great trunk of a tree, to be in 
proportioB to your canal." 

" True," said Harrry, " ft btan6h as yon 
say will do, bvt what si2e muat it b«? I 
must consider that, before I ask p^>a to hit 
the woodman ^ve it to me." 
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" YoQ Ini^t do it l^ tbfr rule of thseei" 
sftid Lucy; "ts the great eanal k to tli6 
^eat boat so must &e litd* caoal be to tbe 
little boat." 

"Well," said Hany, "do the sum for 
tne, here is a pencil and a bit c^ piqier." 

"But stay," aaidLu<y, "thov is soom- 
Hiing more we want : I must have die mea- 
auies (^ the ^^reat canal and the titde catuJ, 
aoid the size of tlie ^^eat boat." 

Hany measured his little canal, and 
gave breadth and depth to Lu^, who 
multiplied them righdy into one another. 
The measures of the great canal aad the 
great boat he did not know, but his &ther 
estimated them for him, nearly enougl^ to 
answer his parpose. Lucy aad he WDii«d 
out the sum patently that evenHig; and 
when he knew the aze required, his father 
gave him an order upon the woodman for 
a branch, or piece of a branch, of the requi- 
site dimensions. He also borrowed for 
him a maliet, a chisel, and a goi^, end 
eveo an adze, which were necessazy -tools 
for hollowing oat the scM wood^ and for 
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dnpibg the outside of tiie intended canoe. 
This last indeed is a dangerous tool, and 
should never be trusted without circum- 
spection to j'oung or to old Hands, un- 
less they be skilful and careful. Harry, 
both careftil and skilful, for he had been 
{vsctised in the use of this tool, under his 
Other's eye at home, was trusted with it 
now; but upon special craidition, that 
Lucy was never to touch it A couditi<»i 
to which Lucy, having just fear of her 
•shins, as well as proper habits of obedi- 
ence, willingly submitted. 

As the hollowing out this canoe, chip 
by chip, was likely to be a tedious opera- 
tion, Lucy left Harry and his adze to them- 
selves, and went to her own amusements, 
upon the shelly shore. Assbe was creeping 
along, searching for shells, an old woman 
crossed her path, carrying on her back a 
huge basket full of sea weed. The wo- 
man's foot hit against some shingles on the 
beach; she stumbled, and let fall her 
basket, the contents of which were over- 
turned on the sands. Uicy went to fill it 
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^^n for tier, find now seeing that she wm 
the gate-keeper, who lived at the en- 
trance of the wood, took bold of one of the 
bandies of the basket, and helped her to 
cany it home. 

Datne Peyton, for that was the old wo- 
man's name, thanked her, and accepted her 
offer, more, perhaps, for the pleasure of 
talking to the young lady on the way, than 
for any use in her assistance. The load, 
though bulky, was very light The basket 
was chiefly filled with the little black blad 
ders of a particular kind of sea weed. 
These, when dried and oiled, she strung, 
and sent by her daughter to the shops in a 
town hard by, where they were made into 
necklaces and bracelets, for whosoever, gen- 
tle or simple, might chance to have a liking 
Tor such. The dame loved talking, and she 
pursued her discourse. " You were a-Iook- 
ing for shells, miss, wh^n I came by, I sup- 
pose; and if I may be so bold, I can show 
you more in an hour than you would 6nd in 
a week without me ; for I know where the 
beds of them lie, and where the sea urchini 
c 5 
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Lucy was eagOr to And a Ka orchid, nd 
had be6D searching fof one in VafB. At 
soon as they reached the cottage at the 
gate wh»e she lived, Damft Peyton 
pointed to a Ahelf in het cam&t cupboard, 
on which were several Shells, which had 
been left there by bel- sailor son, who had 
picked up some of them from the neigh- 
bouring sandi, and notke &om foreign 
parts. 

The shell of the aea urchin, which LuCy 
first examined, was about the size of an 
orange, the sh^e c^ a turnips and divided 
into compartmenta like a melon; the colour 
was lilac^ut looking its if spriokled thickly 
with little, white, frosted su^f-pluiAs in 
some of its quarters ; and in others, p^fo' ~ 
rated with a miJtitude of holes, neariy as 
small as pin h<^s. The shell was as light tu 
an empty egg shell. Through each of ^ 
litde holes, the urchin when alive puts out 
its prickles or spines, which stand in«ll Ai* 
rectione, nnmd the creature's shell, like the 
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pncUes of a hedgehog. Incy, who had read 
tike ^smption of it, knew that these serre 
the sea urchin for legs, with which, at the 
bottom of the sea, it can walk, as it is said, 
in any direction, sometimes with its mouth 
upwards, sometimes with its mouth down- 
wards, sometimes roUii^ along sideways, 
l&e a wheel. There was an opening at 
the upper part of the shell, which served 
{on its mouth, and another opposite to it, 
through which the creature can at pleasure 
push out, or draw in what resemble the 
iu»ns of snails. These, which were for- 
merly supposed to have been its legs, the 
urchin usee only to feel about with, when 
it walks, as a Mind man uses a staff to 
touch and try every thing that lies in his 
way. 

Lucy, who knew ail this from her books, 
was eager to see the fish alive, with all its 
spines about it. But Dame Peyton's din- 
ner was ready, boiling over in her pot ; and 
though the good-natured old woman would 
have left it to go that instant to show Lucy 
the haunt of the tirchins, yet Lucy would 
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tu}t let her. She ^raited til] eveniiig,' an^ 
then Harry accompanied her, though rft- 
ther unwilling to lay by his adze, and leave 
his canoe. 

As he went with Lucy towards the ap- 
pointed place, he objected to her wondw- 
ful account of the urchin's mode of walk- 
ing on the spmes. He said,, that as thtire 
creatures were in the habit of walking only 
at the bottom of the sea, few people, pnly 
those who had gone down in a diving bell, 
could have observed them walking. 

■' You shall see, you shall see them 
yourself, Hany!" said Lucy. . 

She recollected what she bad read, that 
Reaumur had first seen an urchin walking 
at the bottom of a shallow pan, full of sea 
water, and, at her request, Dame Peyton 
had provided one of her shallow milk pans 
to show the experiment. They found her 
waiting for them when they reached Ur- 
chinstown. Sheljokout one from a num- 
ber of these fish, which had congregated 
together, and put the apparently inanimate 
ball into the pan full of water. Presently 
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ii sent Ibrtb some of its hundred faoms 

througb the holes in its shell, and soon 
stretching its spines, it appeared with all 
its wiry looking prickles full upon it 
Thirteen hundred horns, and two thousand 
spines well counted. 

" It moves ! it moves ! Now, Harry, 
see it rising up. Now it is putting out 
its feelers from beneath. Now look at it 
feeling about like a blind man with bis 
staif. Afid now he is really beginning to 
walk ! Look at him walking on his spines, 
like a wheel on its spokes. How beauti- 
fully he goes on!" 

"He is an admirable mechanic!" ex- 
claimed Harry. " Look how he uses some 
of his spines as a fulcrum, gainst which 
he piishes, and draws on his shell by 
turns. I did not think any fish could have 
so much sense." 

Harry's admiration incr^sed, as well 
• it might, the more he considered these 
things. 

" Now, Harry, you see that even my 
shell hunting leads to something," said 
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Lucy. " Yov wilt oDt (te^ise shell fiah, 
. when you know more about them and 

their houses." 

After this day, whenever Harry wanted 
to rest himself from hjs hard labour, he 
used to go to Lucy to leam soAiethitig- 
more of her sheik. 

One day she showed him the shell of the 
razor fish, and told him in what an inge- 
nious manner the hah which inhabits this 
shell can move itself forward, or descend 
into its sandy hole. It does not walk upon 
spines, but by means of its tongue. It has 
a fleshy cylindrical tongfue, which it caa um 
by turns as a shovel, a hook, a borer, and 
a, ball. When it wants to go on, it fonns 
its tongue into the sfa^e of a book, which 
it strikes into the sand, and by which it 
pulls its body after it. Whrai it wants to 
descend it bores a hole in the sand with 
its tongiie, soimetimes two feet in depth ; 
1^ when it wants to ascend to the surfece 
it forms the end of its tongue into the 
shape of a ball, which stops the bottom 
ofthehcde, and serves as. a ftdcrum; and 
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Adn^ekii^ui effort toeztend the wboU 
tCKigiie, pushes the shell upwards, till, hy 
a r^ietitioD of this operation, it gains the 
BuHace. 

Of all thii^, Lucy most wished to see 
a barnacle, not for its beai^, nor for its 
nrity, baton account o£the strai^ sttwifs 
she had read concerning it. She had Brst 
net with some account of it in a note on 
the barnacle, in her Bewick's British Birds ; 
aed afterwards she had copied from some 
other book a whole page of its fabulous 
history. She ceaiched along the shore 
many a time in vain, for a barnacle ; but 
Dame Peyton gave her one, which had 
bem found by her sailor bc^ at the bottom 
of an old plank of a ship. Lucy ran with 
her treasure to Harry, and showed it to 
him. It lobfced something like a tranapa^ 
rmt, white, fl^ble gristle, branching from 
one centre or body, into various arms ; 
at the end, or summit, of each branch, 
there was a sOttll shell, about the size of a 
bean, and of the ahape of the bill of a large 
bird. These arms, or t»rBnches, are called 



,,Gootjl>j 



40 

pedicles, dr fisotatalks; by these the fislt 

ftttaches itself to rocks, or .to the bot- 
tcHns of vessels. These footstalks are some- 
times of a fine red, and the shells sonK' 
timea of a violet colour. 

" But now, Harry," said she, " you 
might guess for ever, what, not only foolish 
people, but grave naturalists, my dear, who 
wrote books in former times, believed, cam« 
out of these little shells: pray guess." 

"Isnppose some sort of fish," said Harry. 

" No —but a bird ! a goose ! a great 
goose," said Lucy ; *' out of each of these 
tiny shells. This was called the tree- 
bearing goose. And now let me read this 
to you, or read for yourself, if you please, 
and can read my small hand writing." 

Hairy read as follows : — 

" 'What our eyes have seen, and hands 
have touched, we shall declare. Therc is 
a small island — '" 

Lucy put her hand over the name of the 
place, and bid Harry read on without 
knowing where the place was. 

" 'There is a small island, wherein are 
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found the brokeD pieces of old braised 
ships, some whereof have been cpst thither 
by shipwreck, and also the trunks and 
branches of rotten trees, whereon is found 
a certain spume or froth, that in tims 
breedeth into certain shells, in shape like 
those of the muscle, but sharper pointed, 
and of a whitish colour, wherein is con- 
tained a thing, in form like a lace of silk 
finely woven together, one end whereof is 
fastened to the inside of the shell, even as 
the fish of oysters and muscles are; the 
other end is made fast unto a rude mass or 
lump, which in time comes into the shape 
and form of a bird. When it is perfectly 
forined, the shell gapeth open, and the 
first thing that appeareth is the aforesaid 
lace or string; next come the legs of the 
bird banging out, and as it groweth greater, 
it openeth the shell by degrees, till at 
length it is all come forth, and hangeth 
only by the bill ; in short space after, it 
cometii to maturi^, and falleth into the 
sea, where it gathereth feathers, and grow- 
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etk to & fold l»gg^ than amellaiid, loser 
thsn a goose, which the people of — ' " 

Lucy put her finger over the place. 

" * Call hf no other name Uian a tree 
goose; which jdace aforesaid, and all Aow 
parts ac^iniag, do so much abound with, 
&at one of the beat is bought for tfarev- 
pence.'" 

" I never heard such nonsense in mj 
life," said Hany. 

" 'For the truth whereof, if any dcmbt,'" 
o<Hitinued Lucy, reading, " 'may it please 
them to repair unto nut, and I shall ratrafy 
them by the testimony of good witnesses.'" 

"Grood witnesses, indeed!" said Harry. 

He asked in what part of the world, and 
at what time, what age such nonsense 
could have been believed. He supposed 
that it must have been in the dEnrk ages, 
and at " Novazembla, or the Lord knovs 
where." He was surprised, when Lucy 
told him, that tiie place reputed to be die 
native soil irf the "tree bearing goose," 
was in Eo^and, hx a small island oa the 
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i)oiM of Lancashire; sndlikatthetima xihei 
grave naturallBts wrote its history -nras the 
latter cod of the daya of Queen Eliziabetb. 
" But what could have given rise to sucb 
» strange story ? " 

Lucy said, that there was no reason 
givdn, but that the silky lookmg membrane, 
i^ich hung oat of the shells of the fish, 
look something like feathers. 

Their mother observed, that as the bar- 
nacle goose was a bird of passage, and 
appeared only for a short time in serert 
winten, the country people had not tneans 
of learning their history, nor could they 
tell how they came there; and seeing the 
bamiude shells also Init seldom, and per- 
hs^ happening to see these also in bad 
weather, when cast ashore on shipwrecked 
vessels, they had concluded too hastily, 
that one thing was the cause of the other, 
because it appeared at the same time, or 
just before it" 

Lucy said this was natural for ignorant 
peasants; "but for naturalists, mamma, and 
people who write great books, think of 
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their believing that -a great goose, lyhich 
weighs (I have it written down here) 
about five pounds, and measures more than 
two feet in length, and nearly four feet 
and a half in breadth, " came out of this 
little shell!" 

" But Lucy," said her mother, " I do 
not think that is the incredible part of the 
story." 

"No, mamma! don't you indeed?" 

" I do not Do not the common geese 
you see every day, come from an egg al- 
most as much less than the full-grown birdi 
aa the barnacle shell is less than the bar- 
nacle goose ? " 

" That is true to be sure," said Lucy, 
*' great birds come from small eggs, we see. 
But then, mother, the wonder is that the 
bird should come from the shell of a 
fish." 

" Now you have it, Lucy," cried Harry. 

'■And why should not that be believed?" 
said their mother. 

"Oh, mammal and do you really be- 
lieve it?" cried Lucy. 
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*' I do not recollect telling you that I 
believed it," replied her mother, smiling. 
" But I asked you your reason for disbe- 
lieving ; unless you can give some reason 
for your belief or your disbelief, you are 
not wiser than the poor people you have 
been laughing at." 

" That is perfectly true," said Harry ; 
*' but I did not think of it till mamma said 
so." 

" My reason for not believing it," said 
Lucy, "is, that it is contrary to all we ever 
heard or read of the history of birds or 
fishes." 

" That is a good reason," said her mo- 
ther; " all that we know of their history it 
from observation, or from reading the ob- 
servations of others; and all the means we 
have of judging whether any new fact we 
hear related be true or false, must be from 
comparing it with former established facta, 
and considering whether it ^rees with 
them or Dot." 

'* Yes, mamma, I understand," said 
Lucy; "also by considering whether it 
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^ees or not with what luce called the lawa 
of nature." 

" And what do you mean, my dear, by 
the law* of nature ? " aaid her mother. 

" The laws of nature," repeated Lucy, 
to gaiu time. " Oh, mamma! you know 
what I mean by the laws of nature ; yen 
only ask that to puzzle me." 

" No, my dear Lucy, I ask it only 
that you'may not puzzle yourself; that you 
may not use words without clearly imder* 
■tandiog their meaning." 

" Is not the laws of nature a good ex- 
pressioD, mamma?" said Lucy. 

" A very good expression for diose who 
understand what they mean by it," said 
hxx mother; "but no expression can be 
good tor those who do not. To them it 
expresses nothii^.'' 

Lucy thought for some tiine, and then 
jaid, " Harry, do you tty, you can explain 
it better." 

" You mean by the laws of nature," said 
'Harry, *' things or circumstances, which 
'have been known Mgolarly and con^^uatly 
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to happen sbout animals, and veget^leSf 
and minerals, and all things in nature. I 
eanoot eKpress it quite, mother. But, for 
instance, it is a law of nature that the 
earth tunis round every twenty-four 

" Yea, diat the sun rises every morning,*' 
said Lucy. " And in the same way it may 
be said to be a taw of nature, mamtna, that 
birds do not come of fishes' shells." 

" Very well, between you, ywi have ex- 
plained pretty nearly what is meant by 
the laws of Mture," said their mother. 
" What, ttom the beginning of the 
world, was never in any instimee known to 
happen, we do not believe can happen," 
said Hany, ^'l mean in nature. And 
yet," eontinued he, " new facts are disco- 
vered, which sometimes prove, (hat what 
was thought to be quite true, and a settled 
law of nature, is not so." 

*' But," said Lucy, "to go back to the 
teuTiacle goose tree. Harry, suppose that 
you and I had lived in Queen Elie^th's 
days, and in Lancashire, and near tbat 
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island of geese, do aot you think tbat we 
titould have believed in the goose^tree?" 

*' I hope not," said Harry, *' but I am 
not sure." 

'* Suppose that a great many people had 
told you, that they were sure there was 
such a tree," said Lucy, "what would you 
have said then?" 

" I would have asked whether they had 
seen it themselves, or whether they had 
only heard of it from others," said Harry, 
" I would have questioned the people ee- 
parately, and have observed whether they 
all agreed or disagreed in their answers. 
And, above all, I would have gone to the 
place, and would have examined the bu- 
nacl^ shells with my own eyes. Then I 
think I should have perceived, tbat what 
people had mistaken for feathers of a bird, 
were the membranes, or, what do you call 
them, Lucy? tentacula of a fish. { would 
have returned at different times of the 
year, to watch what became of the barna- 
cles, and then I think I should have found 
the truth." 
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*And I tiiink, Hany," said his mother, 
" that if you follow such a prudent course, 
it) judging of exlraordinary assertions, you 
will never be tte dupe of wonders or won- 
der-makers. Whenever either of yon 
feel inclined to believe in a wonder, with- 
out proof, pray remember the barnacle 
goose and the goose-tree." 



So long as Lucy had any ingenious con- 
trivances to show Harry in her shells, or 
any curious anecdotes to tell him of the 
modes of life of their inhabitants, he 
looked, and listened, and was pleased ; 
but he ceased to be interested, and looked 
dull, when she told bim any of their bard 
names. He, however, admitted, that the 
great classes into which shells are divided 
are easy to remember, and he liked their 
names, univalves, bivalves, and multivalves, 
Lucy placed before him a snail shell, an 
oyster shell, and a barnacle, as examples of 
each class. He examined the curious coil- 
Btmction of the hinges of various shdls* 
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but fiurtfier he had no curiosi^ ; he could 
not, he nid, underatand the use of Lucy's 
■pending to much time in getHing to what 
order each liuAi bdoi^;ied. Lucy hftd 
much to Biy in fovour of the U4e and ad- 
vantages of dasaification tfi pres^re things 
in order in' our mem<Hy, and to awist us 
in recollecting them nu^e easily ; but it 
was not a good time to enter upon the 
subject now, because Harry's head had 
gone back to his boat He had 6aished 
it, and he wanted her to come out and 
look at it She put aside her sh^ di- 
rectly' and followed lam. 

The boat^ it must be craifessed, was but 
a clumsy a&ir; the ftm tools that Hury 
had irere in very impei^fiect order ; but he 
forbore :to complain, because he had wee 
heard irom Lucy a French proverb, "Un 
mauvais ouvrier se {daint de aes outils." 
A bad workman complains of his toois) 
Imperfect as the boat was, Lucy viewed it 
witii indulgence, and .when harnessed to it, 
she towed it aloi^ reifkectftilly and with 
the greatest dreun^wotion, often lookii^ 
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txtck to sbe that sbe did oqt upset (ur fttran^ 
it by pulling it ag^n^ th^ bank. Harry^ 
however, rem<uistr^d against her looking 
b^ck, wbi^h he observed was out of. cha- 
racter for a horse ; be told her, that she 
should. go steadily on with her head dow^ 
9nd that ,he would take care of all the rest, 
end guide . and gpyern hqrse and boat 
The boat was on the upper branch of the 
canal, and Harry, as lock-man, shpt the 
lower gate, so that the lock might fill. 
But the lock did not fill ! The water in- 
deed rose a few inches, but gushed out 
with sad velocity between the gate posts 
and the sides of the lock. Harry stood 
oahnly contemplating this disappointment, 
and considering how he could make good 
the defect, when Lucy, who obs^red that 
the water was actually sub^ding instead 
of rising, said, 

" Indeed, Harry, you need not stand 
there looking at your posts, iot all the 
water that was in the. lock has run out; 
I think it has found some othe^, channel." 

" Troe," replied Harfy,, "we mustjptpp 
d2 



52 

up our useful dam once more, &nd dien we 
shall diBcover the fault No knowledge 
like that we gain by experience." 

The dam was soon stopped ; tmd, when 
the lock was nearly diy, Hany perceived, 
that the pressure of the water when it had 
- begun to rise had torn away the loose 
earth under the gate, and escaped almost 
as freely as if there bad been no gate. 
After due deliberation on the best means 
of obviatii^ this imforeseen evil, he re- 
solved to Bx a sill in the bottom of the 
lock, from post to post, so that the gate 
should shut tightly against it. 

"Lucy," said he, "one of those old 
posts, which I so awkwardly spoiled, will 
now be of the greatest service." 

Two days were occupied in this under- 
taking, the sill was at lest securely pegged 
down to the ground ; and for fear of a 
similar misfortune with the upper gate, he 
laid a sill to it also. To prevent the 
weight of water frorii undermining these 
sills, he paved the bottom of the whole 
lock and a small- portion of the canal with 
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large flat stones ; and the intervals be- 
tween the gate-posts and the. lock sides he 
puddled with great care. Another happy 
thought occurred to him ; be had felt the 
difiBculty of opening the gates when the 
water was bearing against them, and he 
now provided means for letting it off gra- 
dually, by boring two round holes in each 
gate, into which he fitted plugs, in imitation 
of the sluices in the real lock, 

A satisfactory trial was made of theit 
work, and having ascertained that all was 
right, Harry ran home, and requested his 
father to come and see his boat going 
through the lock. His father came; and 
first it was to go down the stream. When 
' it came within proper distance of the lock, 
the lower gate was closed, and the sluices 
of the upper gate were opened by Harry 
with due ceremony, and with proper apo- 
logies for not having double gates. The 
lock was now brim full to the level of the 
stream, through which the boat had passed. 
The boat entered — the gate behind it was 
•hut — Harry opened the sluice of the 
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lower gate, and by happy degrees tte boat 
sank as the water flowed out, till it came 
down to the level of the lower branch of 
the canal. Then the lower lock-gate was 
opened, and out was drawn the boat safely 
and happily, 

" Jost as well," said Lucy, "as it was 
managed in the real look on the real 
canal." 

"Say on the great lock on the great 
canal," said Harry, "for this is a real 
lock, is it not, father? though it \i 
small." 

To reward him for his peraeverance, 
his father promised Harry to provide him 
with the tools necessary for the better 
finishing his boat. He showed him ^the 
principal faults in its shape, and explained 
to him,'that the middle part of a' boat or 
ship is'made broad, or_/«//, in proportion to 
the kind Of cargo it is intended to carry ; 
that the foretnost end, or bow, is rounded off 
to a sharp edge called the stem, or cutwater, 
in order to lessen the resistance in Moving ; 
and tiiat ihe stem is made vtiry narrow 
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vnder water, to allow the fiill impulse cf 
the water to itrike the rudder. 

Soon afterwards his father took Harry 
with him, to see a boat, which was building 
at some miles distance from Rupert Cottage. 
There he learned how the ribs of a boat 
are put together, and fastened to the keel, 
so as to make them as strongandas light 
as possible. Hany told Lucy, when he 
returned, that the frame>work of a boat, 
before the boards are put in, looked like the. 
skeleton of the dead horse, which they had 
ofien seen in a grove near their Other's 
house. He told her, that he had heard the 
boat-maker and his &ther talking about 
■hip building; and of some great im- 
provements that bad been lately made. 
Harry could not understand much of what 
' they said, because he had never seen the 
inside of a ship ; besides, the boat-build» 
talked in workman's langua^ using a 
number of terns that were familiar to 
shipwrights, but not to him ; and taking it 
for granted that every body must know 
what he was talking of, 
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*' 1 picked out, however, some things 
that interested me," said Harry ; " parti- 
cularly some that concern the steam- 
vessels. These improvements in ship- 
building have been of great use to them. 
People have learned how to put the timbers 
together, in such a manner as to make 
vessels much stronger than tliey were for- 
merly ; so that now they can bear the 
straining and working of the steam-engine. 
I heard the man say, that unless they had 
been so strengthened, engines of such 
great power could not have been used : 
in short, they could not have made the 
steam-vessels carry so much, or go so fast 
or so safely as they do now." 

" That is good for the steam vessels," 
said Lucy, " and for all who go io them ; 
and some time or other, perhaps, I shall 
go in one myself. But, Harry, you said 
there were other things you heard, which 
interested you ; what were they?" 

" Oh, I heard of one very ingenious 
and useful invention, " cried Harry, " for 
taking down easily tmd qidckly the upper 
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masts — top-roasts, as they call them, of 
ships." 

"Upper masts! top-masts!" repeated 
Lucy ; " I do not understand what you 
mean. 1 thought the mast of a ship was 
all in one; a great thick, straight, upright 
pole, like the stem of a tree," 

" But it is not all in one piece," said 
Harry. " Tbere is a piece put on at the 
upper part of the lowest mast, to which 
sails are hung, which are called top-sails ; 
and that piece is called the top-mast. It 
is often of great consequence for sailors to 
be able to take down and put up the top- 
masts quickly, as my father explained to 
me. Sometimes a top-mast is broken by 
a high wind, or a sudden squall, and till 
ihey can replace the broken mast, you 
know, they cannot make use of the sail 
that belongs to it Perhaps at that mo- 
ment the ship may be running away from 
an enemy, or perhaps trying to escape 
from some rocky shore on which they are 
afraid of being wrecked. 

" Then to be sure the sailors must be in 
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a great hurry," "said Lacy, "to get down*^ 
the broken mast directly." 

" But they could not do it dii^dy in 
the old way," said Hany ; '* it required a 
^at'many men palling and bauling, and 
a 'great deal of time,' Wi hour at least, 
even if &ere were plenty of men; and 
sometimes there aire few men, and then 
it takes a longer time ; two hours very 
likely : now, by this new invention, they 
say it can be done by one man, or twa 
men at the most, and in five minutes, or 
less." 

" And how is this done ?" st^d lAicy, 
" Will you tell me' the old way first, and 
then the new way, if you can make me 
linderstand them?" 

" I do not understand them myself yet," 
said Harry ; *' but I shall sooti know more 
about the niatter, I hope. My father is to 
go next week to see a friend of his, who 
lives near Plymouth ; and there is a great 
dock-yard at Plymouth, and a number of 
ships there ; and amongst them there ' is 
one' (hat has this new invention." 
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" But an ]roQ to see it, my dear Harry r* 
said Lucy. 

" Yes, my father says he will take me 
with him," said Hairy; " is not that 
good?" 

" Very good ; and next week too ! and 
you will tell toe all about it, Harry, when 
you come hack; and I hope you will see a 
filan of war, and that you will describe 
that to me too," said Lucy. 



Next week arrived, and Harry's fathe 
took him to Plymouth, and to the dock- 
jrard. On bis return he told Lucy, that 
he had seen and heard ao much, that he 
did not know where to begin his descrip- 
ticm, or what to tell her first 

'' First tell me about the mau of war," 
said Lucy, " if you saw one." - 

" I saw many,", said Harry, "fuid I went 
on board one, and all over it; but it is 
impossible to give you any idea of it" 

Harry, however, attempted to give her 
an idea of its tnagnificent size, the height 
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of the knasts, the spread of the sails, the 
intricate rigging, the coils of ropes op the 
deck, and the vast thickness of the cables, 
which were to draw up the huge, pon- 
derous anchor. Then he described the 
accommodations, and all the conveniences 
for living in tiiis floating wooden town. 
It was more like a town than a house, he 
said ; as it was of such an extent, and 
contained so many inhabitants ; several 
hundred men, and all their provisions, and 
all they must want for living months, per- 
haps years, at sea. He described how the 
sailors' hammocks were slung, and how 
they were aired every day on the deck. 
Then he described the captain's cabin, a 
large handsome room, with a sofa and 
writing table, and a book-case, and all the 
comforts and luxuries of life. But pria- 
cipally Harry expatiated on the manner in 
which the arms were arranged in the gun- 
room, in star shapes and curious forms, 
which at first he thought was merely for 
ornament ; but he learned that they were 
all so placed, in order that they might take 
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up the least possible room, and that thejr 
might be found easily in time of need. 
And in the store-rooms he observed, that 
every thing great and small, down to the 
least bolt, screw, or nail, bad its own 
place. The use of order was seen there 
to the greatest perfection. 

" In time of action, as they call it," said 
Harry, " meaning in time of battle, and 
in a storm, when the safety of the vessel 
and the lives of the men all depend on 
their being able to find what they want in 
a moment, consider, my dear Lucy, what 
advantage it must be to have them all in 
order! But I cannot give you a right 
idea of it. You must see it, Lucy ; and 1 
hope you will some time." 

" And I hope then you will be with 
me," said Lucy. 

" I hope so,* said Harry; " so now I 
will tell you about the ^d." 

'* What is s.Jid?" said Lucy. 

" A thick iron bolt," said Harry, " which 
is run through a faole in the keel, or lower 
end of the top-mast, when the top-mast ii 
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up in its place. The ends of the fid rest 
upon two fitrong bars of wood, which are 
fixed to the head, or upper end of the 
great lower nu^t. The top-mast stands 
up between diese bars, and the fid, you 
perceive, Lucy, supptHts its whole weight, 
as well as that of all the sails and yards 
which are hung on it. And besides all 
this weight, there are several thick ropes 
from the head of the top-mast, which are 
called shrouds, and which are fasteoed 
down very tight, in order to steady it. 
Now yon must tmderstand n«Kt," con- 
tinued Harry, " that when the top-mast is 
up, it cannot be taken down without first 
taking out this fid." 

" But what a veiy odd name^is," said 
Lucy. 

" Fiddle^ftiddle," said Hany; " never 
mind that; one name is as good as ano- 
ther, when you are used to it Now let 
me explain the thing itself. Before the fid 
can be pulled out, the whole weight of the 
top-mast must be lifted up off it; and 
before this can be done, tdl the ropes 

Ca.l:.-:ij,CiOOtjl>J 



63 

which steacl^r it on each side must be 
loosened. To lift this great weight there 
must he great pulling and hauling ; and 
altogether it is a iong difficult job, and 
many men must work hard at it, and for 
a long time. But now, without looaanmg' 
a r<^e, and with only one or two men, 
they get out the new lever Jid in a few 
minutes." 

" How very nice !" cried Lucy. 

" Nice!" repeated Harry, " whata word, 
when teJking of the roasts of a great ship !" 

" One word is as good as another, when 
you are used to it, as you said about fid," 
replied Lucy, laughing. "But what is the 
contrivauce, you have not told me that ? 
Can I understand it?" 

" Yes, if you understand die general 
principle of the use of the lever. Are you 
clear of that 1" 

" I believe I am," said Lucy ; " I know 
what you have told me, and shown me, 
that the greater the space your hand passes 
through in moving the long end of a lever, 
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(be more weight you can move at the short 
end of it." 

" Very well ; you might have put it id 
other words — but>I believe you uuderstaud 
something about it," said Harry. " Now 
for the new lever Jids. Instead of one 
great bolt run through the mast, there are 
two strong levers, one at each side of it; 
and they are fixed on the same bars which 
supported the ends of the common old fid. 
When the top-maat is up in its place, the 
short arm of each lever goes a little way 
into the hole in its heel, and the long arm 
is securely fastened by a small pin to a 
frame of wood. When it is to be lowered, 
the little fastening pins are taken out; the 
levers immediately tilt up, and down comes 
the top-mast; but not with the sudden and 
dangerous jerk you might suppose, because 
there are ropes from the long arms of the 
levers, by which the sailors manage the 
Aifi^r as gently as they like." 

" So then," said Lucy, " you mean that 
;these two little pins, from being applied 
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at the ends of the long arms of the levers, 
have power to balance the whole weight of 
the great top-mast, and all its ropes and 
sails, and ' other things, that are supported 
on the short arms; how wonderful!" 

" There is the wonderful power of the 
lever, Lucy," said Harry. 

" Then you could lift any weight in the 
worid with a lever, if you bad but one long 
enough and strong enough," said Lucy. 

" If I had space and time enough, and 
something to stand upon," said Harry. " I 
am glad, Lucy, you are so much struck by 
the use of this wonderful power ; for,' as 
my father said to me, when we were talking 
about the fid, on our return home, it 
does not much signify whether we know 
the best way of lowering the top-mast of 
a ship ; but the principle of the lever, it 
is of great consequence that we should 
understand ; because in some way or other, 
little or great, we have to use it every day, 
in the most common things." 

" Yes," said Lucy; " for instance, at this 
moment, when I am going to stir the fire, 
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ID my hand, commonly called, the poker, 
raise up this great heavy coal, which now 
I lift so easily. Look: putting the point 
of my poker-lever under it,, and resting 
my lever on the bar — " ' 

"Yes; the bar is your fialcrum," said 
Harry. 

" And by pulling down the other end of 
the poker, I gain ^1 the power, as you call 
it, of this long lever." 

" Tell me exactly what advantage you 
think yoo gain," said Harry. " Tell me 
how you would measure it." 

" 1 gain the advant^e of the whole 
length of the poker," said Lucy. 

'* Not the whole length of the poker," 
said Harry. *' Look where it rests on the 
bar; from that bar to the point under the 
coal is what we may call the short arm of 
yoiir. lever; and from the place where it - 
rests on the bar, to your hand, is the long 
arm of your lever: now if yob were to 
measure those two lengths, and find how 
many times longer the one is than the 
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tage you gain in this case, and in every 
possible case ib vhtch a lever is used." 

" Ha ! the proporticm between the lonjf 
and the short end of the levei," said Lucy, 
** is the advantage gained. Now I know 
exactly. Oh! I hope I shall remember 
tbis." 

" But, Lucy, is not this lever-fid a very 
simple invention ?" 

" Beautiftilly simple," said Lucy. " I 
only wonder that it vras never found out 
before." ■ 

" That is the wonder always, when any 
good contrivance is made," said Harry. 
But now I will tell you another - wonder — 
that this was not found out by any sailor, 
or captain, or admiral, or any seaman of 
any kind ; but by a landsman, as the cap- 
tain said to papa : and what is more, he 
belongs to a profession quite away from 
the sea — he is a lawyer." 

" A lawyer !" Lucy exclaimed. 

" And what do you think made him a 
lawyer ?" said Hany. 
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and, as they say, being called to the bar." 

" But," said Harry> " I meant to ask, 
-what do you thiuk first turned bis mind to 
the iaw, or determined him to become a 
lawyer? My dear, it is a foolish ques- 
tion of mine, because you cannot guess ; 
so I will tell you : it was his love of me- 
chanics." 

" How could that be?" said Lucy. 

" I will tell you," said Harry; " I heard 
the whole story ; for a gentleman, a friend 
of his, who had known him from a boy, 
and as well as he knows himself, was 
telling it on shipboard to ray father. This 
is what I wanted to come to all the time I 
was telling you about the j^rf. The in- 
Tentor, who has made such a useful inven- 
tion, which will probably save many ships, 
and the lives of all that are in then), has 
often said to his friends, that he owes all 
his success in life to his early love of 
mechanics. When he came home from 
school, he used to employ himself in doing 
all the little mechanical jobs that were 
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the locks, for iostance : then, in takii^ a 
lock to pieces, he saw how it was made, 
and by degrees learning the use of tools ; 
he made many things, which he could not 
afford to buy when he was a boy." 

" What sorts of things did he make ?" 
said Lucy. 

*' I do not know all; I only heard of a 
desk and a little cabinet, I think. Then 
he took to pieces an old watch of bis 
Others, and learned how to put it to- 
gether again. Whfn he left school, he 
lived two years at home with his father, 
and sometimes he employed himself in 
drawing maps. In attempting to draw 
portions of very large circles on his 
maps, he found great difficulty for want 
of right instruments ; and he invented and 
made for himself an instrument,, by the 
help of which he could, as his fciend de- 
scribed it to my father, draw these small 
portions of circles without the necessiQr 
of using compasses, or finding a centre." 
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" I wish 70U had invented that, Hanyy' 
said Lucy. 

" I !" exclaimed Harry: " but do you 
know he was only eighteen at that time? 
Well, he was one day ming his instru- 
ment, and not at all aware that it was any 
thing but a help to himsdf, when a gentle- 
man came into his father's study, where he 
was drawing; this gentlunan was charmed 
with the invention, and advised him to offer 
it for sale to some opticitui, or some maker 
of mathematical instruments. He deter- 
mined to follow this advice, and set about 
directly and made one neatly in brass 
and carried it to London to an optician 
who approved of it, and gave him for it 
sn air pump, and an electrical apparatus, 
and some other instruments ! " 

" Delightful !" cried Lik^. f' And what 
did he do next 1 " 

" He improved his own little instrument 
by adding a scale to it ; then other pe<^Ie 
used it and found it answered, and at lastt 
what do you think ? he had a silver medal 
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voted ttnd presented to him bjr the Socie^ 
of Arts, when he was yet a boy, as his 
friend said, not out of his teens." 

'' A silver medal from the Society of 
Arts ! I know the look of it," said Lucy. 
" I saw one that was given to a friend of 
papa's : I remember seeing it in its little 
crimson case, lit^ with satin. But what 
an honour for a boy ! " 

" He did not stop there," said Harry, 
" he went on — " 

" I know; to tl^e fid," cried Lucy. 

" Stay a bit," said Harry; " we ere not 
come to the fid yet During those two 
years he lived in a l<mely place in South 
Wales, and his attention happened to be 
tamed to ' the shoeing of horses. Some 
horse of his Other's was ill ^od, I sup- 
pose, and he considered how to prevent 
horses' feet from being cramped and hurt 
by Uieir shoes. He invented an elastic 
horse shoe." 

" Better and better !" said Lucy. 

•* Stay a bit," said Harry ; " it was 
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tried upon the horses of some raiment of 
horse guards, and it did not do." 

" What a pi^ ! that must have vexed 
him very muQh," said Lucy. 

" Not at all," said Hany ; " I should 
think not A man cannot expect always 
to sacceed in every thing, much less a boy. 
But though the horse-shoe did not suc- 
ceed, yet it led to the moat important event 
of his life." 

" How? tell me that," swd Lucy; " I 
un always glad in lives when we ccane to 
those words." 

" Tell me first," said Hairy, " do you 
know what is meant by taking out a pa- 
tent?" 

" Not very well," said Lucy. 
" Not very well ! But do you know at 
all ? Do you know what a patent is ?" 

*' Not exactly," said Lucy; " but I have 
read about patents and monthlies in the 
English history long ago to mamma, in the 
reign of King James, or King — " 

*' Never mind about the kings or their 
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reigns," aaid Harry. "Go on to tiie thing,' 
if you know it." 

" I know that the lungs of £digland 
were blamed," said Lucy, " for granting 
these monopolies and patents." 

" But what were they?" said Harry. 

" I believe they were permissions 
granted to particular people to sell parti- 
cular things, and orders diat none should 
sell those things but themselves," said 
Lucy. 

" I did not think you knew so ^ much 
about it," said Harry." How came you to 
know that?" 

" The way I know most things that I 
do know,'' said Lucy. " Mamma explained 
it to me, whrai I was reading to her." 

*' But those were some of them unjust 
patents ; and mamma explained how and 
wby, I dare say," said Hany, " as my fa- 
ther did to me yesterday. B ut there are pa- 
tents in these days, which I think are very 
just : laws,whicn, by granting some writing 
called a patent, secures to whoever makes 
any new useful invention, the right to sell 
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k to odKts, and to' have all &b credit and 
profit of it for a certain number c( jcars, 
a^a teward for tharingomity.'* 
" Veiy fiur," said Lucy. 
" This gmtlettnn ' wanted to have a 
patent IIh* his horse-'dUie," continnedlbiny, 
'* and b^bre he-could obtain'it, it is ne- 
cessaty^ &ey say; to'nudEe otit; in arsort of 
Xwr ipKpet, a descr^)Cioa of the- invention 
in" lawyer's wordd. -iSe went to a great 
lawyer to do this for him ; but the great 
lawjrer was^'tio -meohaifc, and he did not 
iinderstand and could sot idescribe the 
thing at all. He did the laiw words 
righ^, bat the mechaaie hiinself was 
obliged to write the desoripAion ; so, bor- 
rowing the law-terms Urom^ his law^r, he 
^ut the destiiption in hioiBelf, and he did 
it -well, and it was '^oagfaipby others tO' be 
w«U 'diHie'. Now he- found AaX same 
lawyen are paid a great deal of money 
fitt drawing' ont! thou patent tJucHptioni *, 

* SptxifieaHatu is the wwd whieb 'Bui^ dif Ut 
know. y 
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<^ whatever tfa^ call them. 'T\m fiitt 
put it into his bead, that if he knew as 
much of law as was oecessaiy for this, he 
could do the whole himself, and earn his 
bread by doing it for oAer people. This 
determined him to learn taw, and he 
did: so you see, as 1 told you, his love 
of- mechanics ^nt made a lawyer of 
him. He acquired idl the knowledge re- 
qaisite ; and now, as his fiiend said, he 
is uniir&lled in Eot^and, in that parti- 
cular raaployment But now I must tell 
yxm another curious circumstance," con- 
tinued Hany, " to show you how, after he 
iraa a lawyerj he was brcnight back to 
mechanics ^;ain. It happened that he 
was employed as an advocate, in some 
cause where there was a dispute about 
the loss of a caigo, or the goods on 
board. a merchant ship which had been 
wrecked. He was to examine tbe captain 
of the ship, in the court of justice, to find 
out whether he had ot had not done all 
that was posuble to iave the ship and the 
ytrgo. In this exantinaticai, he asked die 
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captain some question about the lowermg 
the top-masts. The captain laughed at 
him for his question, whatever it was, be- 
cause it showed that he did not understand 
rifi^tly how the top-masts were to be got 
down. The captain explained this to 
him, and showed him the difficulties, and 
I suppose told him all about the 6d — the 
common old fid, I mean. He paxeived 
.what an inconvenient contrivance it was; 
and that very evening, after the trial, by 
considering how a fid could be better ma- 
naged, he inyented the lever-fid. His 
firiend said, th^ when he went to his 
supper, he cut out the shape of his lever- 
fid in a bit of cheese, and thinking that 
it woltld answer it^ purpose, he could not 
go to rest till he had made a nice little 
model in box wood. He made model afto* 
model till he was satisfied. Then how to 
get it into use was the next difficulty. 
The gentleman said a great deal ' about 
the Lords of the .Admiralty^ that I, did 
not understand: but, in short, lus. con- 
trivance was approved by them^- and th^ 
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ordered that all the assistance he wanted 
should be given to him, for trying it in 
some one ship. The Maidstone frigate, 
I remember, that was the dame of the ship 
in which it was tried, and it succeeded 
perfectly. The first time the ship went 
out to sea with it, the top-mast was to be 
taken down ; and this was done so easily 
and quickly, that all felt the use and ex- 
cellence of the invention ; and the officers 
of the navy have given it their decided 
Approbation, and it has been brought into 
ttse in a great many ships." 

" How happy the man who made this 
invention must be ! " added Harry. 

" And his sisters, and his father and 
mother," said Lucy ; how glad they must 
be to see it succeed so well, and to know 
how useful it is." 

" An invention useiai to all the British 
navy. What a grand thing ! " said Harry. 

After pausing, and considering for some 
time, Harry added, 

" Yet he was once a boy like me, and 
tiying little mechanical experiments. My 
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dear Lacy, I heard his friend tejling my 
father something, -which made a great 
injpreapion upqn me; die more so, because 
he was not thinkii^ of me, or that it 
could do me any good to hear it when he 
said it." . 

" What did he say?" a^ed Lucy ea- 
gerly. 

" That this gentleman attributes all his 
success in life to his having e^ly acquired 
, tf. taste for mechanics, and to the habit oi 
tryipg to invent and to iiftprove his early 
inventions, in those two years, which he 
employed so well at hom^^ when he came 
from schp<J, and before he was fit for any 
profession.; a time which they say .many 



" I auKSure you never will, Harry," said 
Lucy. 

" No,, after hearing this I think it 
would beioipossible I should," said Harry. 
" This has raised my ambition, I assure 
you. But 1 must go on as he-did, learning 
by degrees, and be content with doing 
little tlm^s first" 
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" Wbat will jrau do nest," said Luoy, 
" now you have fioished your boat and 
your lock?" 

'* I have a. plan," said Hany. " You 
shall know it to-moitow." 



Harry's new^jeGtwa8tobuilda,bndga 
over a little mountain 6tr«tan, whichihad 
often stopped his mother - in her walks. 
He had already laid a board across,, from 
bank to b9nk, and had fixed it steadily; 
but upon this two people could not walk 
alweast, nor could the ass cart pass this 
'wa.y, it was necessuy to take it by another 
road, a quarter of a mile round. That a 
bridge at this place would be a public and 
private boiefit seemed evid«it, and Harfy 
was ambitious of building a real, substim- 
tial arched bridge, which should' last, he 
would not say for ever, but as long as- man 
could reasonably expect a bridge to last. 
This project was heartily approved by his 
prime counsellor, Lucy, before whose quick 



,,Gootjl>j 



80 
anticipatiiig eyes the arch instantly rose 



" And when it is built," cried she, " it 
shall be called Harry's bru^ef or Afy 
mother's bridge/ which shall we call it, 
Hairy?" 

" Let us build it first," said Harry, " and 
we may easily find a name for it afterwards. 
Come with me to the place, Lucy." 

When they reached the spot, Harry bid 
her g^ess what the distance was from bank 
to bank. She guessed about a yard and a 
half. 

" A yard and a half ! such a woman's 
measure. That is, four feet ais," said 
Hany. 

Such a man's measure ! six what ? Lucy 
might have said, bad she been disposed to 
retort criticism, but that was far, (ar from 
her disposition. She knew what he meant, 
and that was all she thought of. 

" Four feet six inches," said she. " Is 
it more or less ? " 

" You are within half a foot of it, my 
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dear," said Hany. " My arch must be a 
five feet span. I mean that the width 
acrosA from fauttment to buttment, from 
foundation stone to foundation stone on the 
opposite sides, must be five feet. But 
there is my iaAer," cried Hany, *' on the 
sands below, at the very place where I 
want him to be. I will show him my 
plan directly." 

Down the bill ran he to the sea shore, 
and down ran Lucy after bim with equal 
speed. Their father was stopped short, 
and the bridge project started, and his con- 
' sent, assistance, and advice anxiously re- 
quested. Lucy thought his first look was . 
not favourable. He shook his head, and 
answered, that be feared Harry would find 
it beyond bis skill or present knowledge 
to construct an arch. 

Harry stood quite still and silent for a 
minute or two; then collecting himself, he 
deliberately answered, 

" I remember, father, your showing me 
long ago an arch, which you made for me 
of. a thin lath between heavy weights^ 
e6 
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ha]f hundred wei^hto from the great 8<;«]gM« 
which were placed ^ each wA for hutt- 
ments. Then I pressed od the top <^ Uw 
aich> aad felt how strong it vas,it boKe all 
my weight I recollect. This, I think," 
continued he, in a very modest but 6nQ 
tone, " made me understand the great 
principle of the arch, which, as yon told me 
at the time, depends on the battments be- 
ing secure. And I will take care and 
makQ the buttments of my bridge strong 
enough." 

" You will do well, Hany ; and yon re- 
mnnber well end understaJad one great 
principle on which the securi^ of an arch 
depends, but there is much more to be 
known and considered. However, my 
dear boy, try and build your bridge; you 
will learn best from your own e3q)erience;- 
you may' amuse and instruct yourself at 
the same time. Tell 'me what assistance 
you want, and I will tell you whether I 
can giv:e it to you." 

" Thank you, &ther. Thesi, in the first 
{4ace, wiU you come on a few steps, that I 
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may sKoW you my 'arch, which I have- 
drawn on the sand, and vilLyou givem.e 
your opiQion of it?" 

Lacy ran (m before to see it first, and 
then waited anxiously to hear her father's 
opibioD. She saw sijirprise in ^ counte- 
aance the moment he looked at the arch 
described on tiie sand. 

" This is well done, Hany. This will 
do," said he. " Who showed you how to 
describe this fax:h, or how happened it 
diat you chose this shape more than any 
oUwr?" 

" Nobody dowed me how," said Harry,, 
, " but I took it from the little bridge whiob 
I saw the mason building in &at . lane, 
where we wait to look at the road mend- 
ing. I measured the. centerii^ as it lay 
oa the ground when they had done with 
it, imd I drew my-arch eicactly by that 
centering." 

*' What is the centering, Jiarry?" whis- 
pered Lucy." 

" A sort of wooden frame, on which the 
8t(mes of the arch are snppOTted,. while it 
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is buildmg," said Hfory, " for you know 
they could not hang in the air." 

His fatber told Hany he thought he had 
done wisely to take advantage of the ex- 
perience of a mason, who was used to 
bnitd bridges, instead of going to work 
rashly, without knowing what he was 
• about. 

" But, father,'' said Harry, colouring, " I 
do not think I deserve to be praised for 
prudence ; I was not prudent at alt, at 
least not in the way you think. I would 
much rather have done it all myself, and 
drawn my arch my own way, and different - 
from this ; but I took this curve because 
the masons centering will fit it, and I 
thought you could borrow it for me ; and 
that, though you might perhaps allow me 
to build the bridge, you would not like the 
trouble or expense of getting boards for 
me~ to make a centering for myself; be- 
sides, I was not sure that I could make it 
all myself." 

: " Well, Harry, since 1 cannot admire 
your prudence, I am the more satisfied 
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witb your honesty. Now what assistance 
do you want for your bridge : consider,' 
and let me know to-morrow." 

" I have considered already, father," 
cried Harry, " and if you please I can tell 
you all to-day, and this minute. Stones 
in the first place, and I know where they 
can be had, and where they are of no use ; 
in the ruins of the old garden-wall, which 
is now rebuilding of brick." 

" Granted, as many of them as you ■ 
want and can carry," said his father. 

" But there are some too heavy for me," 
said Harry. Will you order the boy and 
the ass cart to bring them 1 " 

His father assented. 
. " And will you order for me lime and 
sand enough for mortar ? " 

" If you can tell me how much of each 
you want, Harry." 

He could, for he had inquired from the 
mason how much had been used in build- 
ing the bridge of the same size, and he 
named the quantities. Then he had far- 
ther to ask for a bucket, a hod, a trowel, 
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and a plumb-line, and the mason's cen- 
tering, and the mason or the mason's vodn, 
if he could be had, for three days, to as- 
sist him in lifting and placing the heavy 
stones. 

Lucy held her breath' with anxiety, 
while Harry uttered all these requests, 
feariul that so many at once could not be 
granted ; but her father was pleased l^ 
Harry's making them all at once, and by 
his having so well considered what was 
necessary for his undertaking. Bucket, 
hod, trowel, plumb-line, and centering, all 
were granted ; but there was a doubt with 
respect to the mason, or the mason's man. 

" I am willing to give you alt necessary 
assistance of hands, but not of head, Harry. 
I cannot let you have the mason, but I 
will lend you for three days the mason's 
man,.who, if I mistake not, has hands but 
no head." - 

" I am glad of it, father," cried Harry ; 
" I mean so much the better for me, be- 
' eaase, if be had ever so good a head it 
woidd be in my way; it would hinder me 
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firom using my own. Then I should not 
leiurp, as you said, from oiy own experi- 
ence. I would rather do all that I possibly 
can of my bridge for myself. I am sorry 
die arch is not my own, but that could not 
be helped, you know, father, on account of 
the centering." 

" However, just the curve of the arch 
does not much signify, I suppose," said 
Lacy. " One shape, one curve of an arch 
is much the same or as good as another, 
though not so pretty, perhaps." 

"There you are quite mistaken, Lucy," 
said her father. " One curve, on the cob* 
trary, may be as pretty but not as good as 
another, not as ce^able of sustaining weight, 
not as durable. There is a great deal of 
difference between one curve and another 
for a bridge, as Harry, when he has more 
knowledge of science, will be able to ex- 
plain to you." 

Harry again expressed his regret that 
he had this arch laid out ready to his hand. 

"In short," said he, "now the most 
difficult, the most scientific part is done. 
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and I have only to do the ef 

work part, which any body can do without 

making any mistakes, or requiring any in- ~ 

jenuity." 

" There is no danger, Harry, of your not 
finding sufficient difficulty before you have 
done. There is room enough left, I pro- 
mise you, to make mistakes, and to exer- 
cise as much ingeaui^ as you possess." 

Hany brightened up again on hearii^ 
this, and so did Lucy. 

" The more difficulty, the more glory," 
said she. 

As soon as all. was provided, which was 
not quite so speedily as Lucy wished, 
Harry set to work; first he cleared and 
levelled a place'^n thie bank on each side 
for his foundations. Then while the 
heavy stones were drawing up by the -ass, 
he was busy, very busy, making mortar, 
with the assistance of the man without a 
head. The great foundation stones were 
then placed, Harry taking particular care 
to choose the most solid, weighty stones, 
and to have them laid level and firm. 



,,Gootjl>j 



Theo came the Wooden frame work, ttat 
was to support the mason work while they 
were huilding the arch — the centering, 
as Lucy knew that it was called, and she 
would have liked to have examined it, 
but she would not interrupt Harry at this 
moment, for he was eager to have it put 
up, and to get on with the work. There- 
fore she stood by without interrupting the 
operations by question or remark. The 
centering was hoisted up and fixed by 
Harry and the headless man, whose 
hands and lengfth of arms were^ it must be^ 
acknowledged, of manifest use upon this 
occasion. Tlio '^2'';^^;^ ""Jj ~^s raisea 
to the height at which the Stone arch, was 
to be built upon it; and it was supported at 
each side by upright props. Between these 
and the wooden frame, wedges were put 
in ; and Harry, busy as he was, stopped to 
explain to Lucy, that these wedges were to 
be knocked out when the bridge was com- 
pleted, and that the wooden arch being 
removed, would, as it was to be hoped, 
leave the stone one standing fam. 
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Then the building; of the . arch b^an. 
We caoDot follow the work, stone by atone, 
as Lucy did, with untired sisteily sympa- 
thy, not oviy stone by stone as each was 
placed, but as they were many a time dia* 
placed, and tried over and over again her 
fore they fitted. To Lucy's surpiiae and 
mortification, she obserred, that even the 
stupid mason's man, by long practice, could 
judge better which sttmes would best fit, 
and how they would best go into certain 
' places, dian Harry could with all his 
quickness of eye and sense. This - waa 
most apparent the first and second days; on 
the thlra, atier even una nmc J^T^^Cl^ 
Harry found his eye and hand improving, 
and his sense began to get the better of his' 
awkwardness at his new trade. After 
this third day's long uid hard and hot 
labour, the arch rose irom each side till it 
nearly met at top, and wanted only the 
patting in of the last stone, the key stone, 
to complete the woi;k. Hany showed 
Lucy, that when this was put in, all the 
parts of the arch were pressed together, . 
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and that none could give way without dis* 
plaoiog the others ; each part tended to 
support each, and to hinder any stone from 
being pressed upwards or downwards 
more than another. 

"So it is impossible it should come 
down as long as it is an arch," said Lucy. 

"As long as it is t^i arch impossible," 
said Harry. "All we have to desire is, 
that it should never alter from this shape; 
and I do not 86e how (t can," cmtinued 
he, looking at it, " my buttments ar^ so 
secure, there is no danger of their giving 
^^' Cr b^ip" thrust out by any weight 
that will go over the bridge." 

"Now then," said Lucy, "you will 
take away- all this wooden under-bridge, 
and these props, and you are to Jtnock out 
the wedges, that you may take down the 
centering, now the bridge is finished." 

" Not yet," said. Hairy, " we must leave 
it some time for the stones to setUe, and 
the mortar to diy a little." 

Lucy's impatience yielded to her bro- 
ther's iHTudeoce, but he was very eager 
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himself for the taking down of the center- 
ing. That trying time at length arrived, 
an anxioDs moment even to old experienced 
architects, veteran bridge builders. The 
wedges were knocked away — the props 
fell — the centering was lowered and 
withdrawn from under the arch — and it 
stood I Harry took breath, and pushed 
back his hat off his hot forehead. Lucy 
clapped her hands, exclaiming, 

" It stands ! Harry's bridge stands. It 
shall be called Hany's bridge !" 

" No, My mother's bridge," said Harry, 
" if you please. It was for her I built it." 

" And I will run and call her to see it," 
cried Lucy, 

" And I will go for my father," said 
Harry. ',' I hope he is not busy." 

Neither father nor mother were to be 
found in the house. They were out riding, 
and they staid out till it was -so late, that 
Harry and Lucy thought it was better not 
to ask them to look at the bridge till the 
next day. Their mother had never yet 
leen even the plan, she was not in the 
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s^ftet. They hoped that she would be 
delightfully surprised. It was settled that 
she should be invited out to look at it 
early the next day. She was, as they 
arranged it, to be handed over the bridge 
by Harry, to a seat which Lucy had pre- 
pared in a recess in the rocks, on the op- 
posite side, where she might sit and read 
happily. 

Alas ! who can answer for to-morrow. 
The next day it rained, and the next, and 
the next poured torrents. The rain lasted 
without intermisaion a week, a long me- 
lancholy week ! — for in Rupert's Cottage 
they had not the same means of amusing 
and employing themselves, which they 
possessed at home; they had but few 
books, and those few belonged chiefly to 
their Latin or English lessons. Their 
father and mother had been promised the 
use of the library of a friend, who lived in 
the neighbourhood, and, upon the faith of 
this promise, they had brought scarcely 
any books with them. But their friend, 
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unexpectedly called to town uponbnst- 
nesa, was unfortunately for them absent; 
there was no circulating library, no book, 
society, in this part of the country. 

There was one advantage, to be sure, in 
possessing but few books, Aese were well 
read, and many things found in tbeffi, 
which had escaped attention when in fee 
midst of greater variety. At last, they 
were reduced to Johbson's Dictionary ; not 
the delightfiil quarto, in which there are 
quotations li-om all the best authors in our 
language, exemplifying the varioas uses Of 
each word : with the great Johnson they 
might have happily amused themselves at 
night, reading those quotations, and puz- 
zling their father' and mother, by makiqg 
them guess the authors. This had often 
been a favourite resource at home. But 
now they had the Httle octavo Johnson, in 
which there are only the' meanings and 
the derivations of the words. Of this, 
however, they made what pro6t and di- 
version they could. They picked out 
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pared their own explaoation with defini- 
tions in the dictionary. 

" Now, Lucy, I will give you a woman's 
word, to dam" cried Harry. " Let us see 
whether you can explain the meaning as 
well as it is explained here by a man." 

Lacy made many attempts, her colour 
mifag at each isefiectual trial, and at last 
she could not equal the man's definition of 
to dam, 

"To mend holes by imitating the tex- 
ture of die: stuff." 

Lucy had her revenge when they came 
to network, which is thus described by the 
learned Doctor: — 

" Any thing reticulated or decussated 
at equal distances with interstices between 
the intersections.'* 

*' Look for deatssate" qaid Harry. 

Lacy tamed over tiie leaves and read, 
*' Decussate, to intersect at acute angles." 

" Well, that is something like netting," 
said Harry. 
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" Is it ? how ? " said Lucy. 

" Why, you know," said Hany, " in a 
net, each mesh-or stitch is intersected, is it 
not ? at acute angles." 

"But it b not intersected," said Lucy; 
" for to intersect, means to cut in two, 
does not it? and the mesh of the net, in- 
stead of being cut in two, is joined at the 
corners. Is it not very extraordinary, that 
the man shoidd say the very contrary to 
what he means, and to the sense of the 
thing ? " 

"It would be very extraordinary if it 
were so," said cautious Harry ; " but I 
think to intersect does not always mean to- 
cut in two. I know in Euclid, lines are 
said to be intersected, when they are only 



On turning to the dictionary, Harry 
found himself supported in his assertion, 
for there are two verbs to intersect. One 
is a verb active, meaning " to tut, to di- 
vide each other. The second is a verb 
neuter, and means what I told you," said 
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Harry; "to meet and cross each other; 
as in your set the threads do meet and 
cross at the angles." 

" Yes," said Lucy, " but they must do 
more, not only cross, but be tied and 
knotted. I wish," continued she, " that 
dictionary makers would use easy words, 
instead of words more difficultthan those 
they are explaining, at least when I am as 
sleepy as I am now. I can look for no 
more words, so good night, Dr. Johnson, 
I am going to bed." 

"Let me put him away for you," said 
Harry, " poor creature, you are fast 
asleep." 

As he went to put Johnson in his place, 
he saw another dictionary, by Dr. Ash, on 
the same shelf, and, taking it down, said he 
had a mind, before he gave up the search, 
just to look in this for network. 

" It will do you no good," said Lucy ; 
'* all the dictionary people since Johnson's 
time have copied from him, mamma told 
me so; and she told me a droll story, 
which proves what bungling copies they 
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sometimes make. But I am too sleepjr to 
recollect it rightly, M^mma, would you 
be so good as to tell him about cuimud- 
geon?" 

His mother asked him if he koeir what 
is meant by a ounnudgeon. 

" Yes, 8 cross, selfish, mi»erly peraoof 
is Qot it?" 

" And can you guess &om what the 
word is ^riyed, Har^y ? It is but fair to 
tell you, that it is a cofxuptiou of two 
French words, ill pronounced." 

" French words! " said H^rry, " th^ I 
have no chance, {f you had said English 
words, I .might have smd two thttt just 
came into my head." 

" Oh ! say them, lor I am sure they are 
odd by your look," said Ln^, wakening 
with the hope of diversion, 

" Cur mtmchiag" said Harry ; '* say it 
quickly, and it will make curmudgeon. 
And a cur mimcfaing is cross and miserly, 
if you attempt to take his bone from him." 

Lucy laughed, and tried to repeat 
cor munching as ofien and as quickly as 
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Han7; and bis mother wrot« down for 
him the derivation, as it i* given in the 
quarto edition of Johnson's Dictionary. 

" OuTTOudgeon, p. s. [It ig a vidous 
maimer of pronouncing txttr mechant, Fr. 
An unknoim correspondent.]" 

" Now here v Ash's Dictionary," cri«d 
Lvcy; " I will look for it, I am quite 
aw^e now, mamma. But stay; first, 
Harry, tell us what you think is meant by 
' Fr. An unknown correspondent.' " 

" Fr. means French, to be ivit," said 
Harry; " and an unknown corrtspondent 
seat Johnson this derivation, 1 wppos^." 

" You suppose perfectly rightly," said 
Lucy; " but now look how Dr. AA un- 
derstood, «r misundtratood it, for want of 
knowing the meaning of ^ two Fr»nch 
words.. Her9 it is. 

"Curmudgeon, noun sub. irom the French, 
ceevTy nnknown ; mechant, correspondent." 

" BxceU«nt!" critd Hury, lauding; 
" let me »ee it." 

'' Oh, mamma, can yoii tall «s any mare 
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of such droll mistakes," said Lucy; " I 
dare say there are a great raaoy more, if 
one could but find them ; and I should like 
to make a list of them alt." 

" To shame the poor dictionary-makers," 
said Harry. " But that would be very 
ungrateful of you, after all, Lucy ; for 
consider how- often dictionaries have 
helped us wheu we were in difficulties; 
and how much amusement we have had 
from Johnson's quotations." 

" In the great Johnson; Oh! I ac- 
knowledged that at first," said Lucy ; " and 
you foi^t this curmudgeon mistake was 
not yenr dear great or little Johnson's, so 
I am not ungrateful." 

" But you know you triumphed over 
him, when you hzul him caught in your 
net-work," said Harry. 

" Becaiise of liis hard words,'! said 
Lucy. 

" Lucy," said her father, " did you ever 
hear the fable of Apollo and the Critic?" 

" No, papa ; pray tell it to me," said 
Lucy ; " I lovc'febles." 
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" Are you awake enough to hear and 
understand it?" said her father. 

"Yes, papa, perfectly; wide awake: 
cunnudgeon and tiie munching cur have 
wakened me completely." 

" There was a famous critic, who read 
a famous poem for the express purpose of 
jfinding out all its faults ; and when he had 
found them, and made a list of them, he 
carried his list and his notes to Apollo. 
Apollo ordered, that a bushel of the finest 
wheat that had ever grown on Mount Par- 
nassus should be brought; and he ordered 
tlmt it should be winnowed with the utmost 
care ; and when all the com was separated 
from the chaff, Apollo presented the chaff 
to the critic for his reward, and banished, 
him for ever from Parnassus." 

" Thank you, papa," said Lucy ; " I 
understand the moral of that fable very 
well; and I think I had better banish my- 
self to bed now. Good night, Harry ; I 
hope it will be a fine day to-morrow." 



It was a fine day ; all the dark clouds 
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had disappeared, and left the sky clear 
blue. The sandy soil had dried so quickly, 
that Harry and Lacy flattcFred themselves 
that their mother would walk out this morn- 
ing, and they ran to prepare her seat be* 
yond the bridge. 

But, oh ! disappointment extreme I oh ! 
melancholy sight! The bridge was no 
more : nothing remuaed of the arch but 
some ir^ments, over which the watcffs 
were rushing. The Mountain stream, 
which had been swelled by the rains to a 
torrent, had not yet sunk to its natural 
quiet state ; but was dashing down the 
rock with deafening noise. 

Harry stood motionless, looking at it. 

" I do not hear you, my dear," said he, 
as Lucy twitched his arm to obtain an 
answer; '' What do you say ?" 

" Coifie a little further away ftom this 
noise," said Lucy. " I say that I am ex- 
ceedingly sorry for you, Harry." 

" Thank you," said Harry ; " lo' am I 
sorry for myself, but sorrow will do no 
good." 

" How could it happen, wiisn yov took 
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tmcb <M6 about die buttments ?" asked 

'* I did not take eare enough," said 
Hafry, " that Brack is elear ; but it Is not 
elear to me how it all happened, or why ? 
The water coTera every thing now; it 
nms, you see, over the banks beyond my 
foundations. We must have patience." 

" Oh, how hard it is to have patience 
sometimes," aaid Lucy, with a deep sigh. 

Harry could not forbear echoing her 
iigh, though he passed it off with % kern 
Immediately, blinking It was not manly. 
He was determined to bear his disappoint- 
ment like a man, but he could not help 
feeling it. 

In the evening, when the waters had 
subsided, they revisited the place of their 
misfortune. While Harry surveyed the 
mina below, and exftmined into the cause 
of the disaster, Lucy stood on the bank, 
looking' dtemately at his counteEtance 
and at the fragments of ibe fallen bridge, 
in all ihe respectful silence of sjrmpathy. 

" I see flow how it happCTied," said 
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Harry. " Though I made my fauttments 
strong enough, I did not go down to the 
solid rock for my foundations. I built them 
00 the bank, which I thought at the time 
was firm enough." 

" So did I, I am sure," said Lucy ; " it 
was as 6rm and hard as the ground I am 
now standing upon." 

" But it was all sandy soil, as you can 
see here, where it has beoi broken away," 
said Harry ; " and I perceive exactly how 
it happened. Whea the rain swelled that 
mountain torrent, the water came high^ 
under my arch than I ever expected." 

" Who could have expected it?" said 
Lucy. 

" There was not room for it to pass nn- 
demeath," continued Harry ; and there- 
fore it pressed againstthe sides of the arch, 
and rose up over the banks. Then the 
earth and sand were loosened, the founda- 
tions were undermined, the stones were 
swept away, and then down fell our arch." 

" Poor arch ! poor Harry !" said Lucy. 
" That horrible mountain torrent ! how 
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violent it was. Who could have thought it, 
who bad only seen it running gently in its 
peaceable way ? But it is all over ; we 
can never have a bridge here; we must 
give it up." 

" Give it up, because I have made one 
mistake!" said Harry,' 'f and when I see 
the cause of it ! Oh, no ; if my father will 
but let me try again — -and here he is, and 
I will ask him," cried Harry. 

His father, who had heard of his mis- 
fortune, was coming to condole with him, 
and to inquire how it had happened. 
Harry showed him. " You were quite 
right, father," said he, " in foreseeing 
that I should find room enough to make 
mistakes; and so I have, you see. But 
this was my first attempt, and. now I have 
learnt something by experience ; will you 
be 30 kind as to let me try again, and let 
me have the assistance of the mason's 
man for three days more ? " 

Three days more of a labourer's, work, at 
two shillings a day ! Some people would 
consider this a great deal too much to give 
f5 
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to die mother's hrie^e, or r^er to the 
mm'i bridge; but Hatty's kind father did 
not think so. He was pleased to find that 
his 8on was not discouraged b^ disi^ 
pointment, and that he had immediate 
set about to discover the eauM of his 
failure ; and he told Harry, that he should 
have the mason's man for three days, to 
mi^e a second trial, i^xm the same coUr 
ditions as before. 

" And will you help me, father, to find a 
better place for my foimdations? Will you, _ 
father?" 

*' No, Hany ; do it all yoorself " 

He would give no opinion or advice : he 
pursued his walk to the wood, and Hany 
was left to determine his plans. After 
much careftil deliberatic»i, he decided wi 
aplace ft litUe higgler up the stream, where 
the fbandfttiwa of his buttments would 
stand upcm the solid rock, so that no trea- 
cherous sand or loose earth should be 
Washed away by the toirest, and again ex- 
pose them to be undemmted. 

After setttmg this point, and measurit^ 
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tbe span ftiid other dimensions, he re- 
paired to the sea-^ore, to draw the plan 
and elevation of his second bridge. The 
stream being rather wider, and the 
bsi^ Riuch higher in the nev sitoation 
that he had chosen, it was clear that the 
arc^ could not be the same as the first ; 
and at this he seemed to rejoice, and so 
did Ijocj ; for " now it would be all his 
own," He described areb<fi of various 
c\uves on the sands ; but he had no exact 
prkiciple or rule to guide him in what he 
was f^ut ; he had a g«iera] notion, thaJt 
die strength of his bridge must depend in 
some degree on the curve, or the propor- 
tion between Us span and height ; and tiiat 
the weight and pressure it was to beu on 
its different parts should be caloulated. 
Bttt how to accomplish all tha, or how to 
choose the best curve for the situation, he 
did not know. He could be guided only 
hy his eye, by a sort of feeling of pro- 
portion ; by guess, in short Lwy assisted 
Iiim with her feelings and taste, as to which 
was the prettiest 
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" My dear Hany," cried she, " that 
high pointed arch is very t^ly; it will 
never do : your first bridge was a much 
prettier curve." 

" It must be this height, my dear," said 
Harry, " because my foundations are to be 
upon the rock, which is &r below the 
bank.. The top of my bridge will be 
but a little above the level of the path on 
each side, and when the bridge is built, 
I shall fill up the space between the sides 
and the banks with stones and earth, Eind 
then level the road over it from the path 
on each side." He drew the slope for her, 
and she was satisfied. 

But now Harry had to consider the se- 
rious afitur of a centering for his new arch- 
His father had said, that if he could make 
one for himself he might do so, and 
that he would supply him with boards, if 
he could tell him exactly what he wanted. 
Harry fortunately knew what he wanted ; 
bat he was ashamed, when he came to 
,write down all that would be necessary, 
to see how much it was. 
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" Twelve thin boards, eftch four feet 
long and nine inches vide; and three 
hoards, six feet long, which are each to 
be slit into two parts for ties; and six 
uprights, of any pieces of rough wood ; 
and nails, one hundred and a half." 

His father seemed satisfied with these 
distinct orders, and told him that he should 
have all that he required. Next morning 
the carpenter and his boy arrived, bearing 
the wished-for boards on their shoulders. 
The moment Harry obtained possession of 
them, to work he went to make his cen- 
teriog. Flat on the ground he laid four of 
his four feet boards, two forming each side 
of the pointed arch, and bringing their 
upper edges as nearly as he could bring 
straight lines to something like the curves 
which he had marked upon the ground. 
The ends of the boards were lapped over 
where they joined, and the comers were 
left projecting on the outside. 

" It ia not in the least like an arch yet," 
said Lucy. 
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" Have patience and you shall a^,** said 
Harry. 

With all the decLHon of a carpenter who 
knows what he is about, Harry bored holes 
f(»r his nails, and DEuled the pieces to- 
gether as they lay, three nails in each side 
joint, and four at the top. Then he nailed 
one slip, of one of the six feet long boards, 
across his wooden arch at bottom, to bold 
it together, and another piece half way t^, 
to brace and strengthen it. Then be 
sawed off the jutting comers of the boards, 
which had been left sticking out; and 
chiselled and planed away parts of the 
outer edges, to bring them to the curres 
he wanted. Three such frames or woodrai 
arches be made in the same manner, and 
eEactly of the same size. - 

Then having determined on the proper 
breadth for his intended bridge, and having 
marked it on the ^wund hy two parallel 
lines, and drawn another midway between 
them, he placed die fram^ erect on their 
lower edge, and exactly upon tiie diree 
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iinea. Witb ready Lucy's auistdilce, and 
some broken branches, lie secured them 
.steady and upri^t, and tiien proceeded 
to roof them over with narrow slips of 
wood, bits of paling, which he had pre- 
pared for this purpose. Thsse be nailed 
across the top of all the diree arches, 
leaving intervals between, of the breadth 
of each slip; so that when the whole was 
done, Lucy said that it looked something 
like the model of the roof of a house. 

This day's work completed the center- 
ing. Props, wedges, and all were pre- 
pared for putting it up, and going on with 
the masonry. There was no hindrance 
from the stream : the little rivulet, now 
gunk to iUBignificance, ran so quietly down 
its pebbly bed, that Lucy could scarcely 
believe it to be the same which had roared 
so load, and foamed so high, and had done . 
such mischief in its fury. 

The mason-work of Harry's second 

bridge went on more rapidly than that of hit 

&^t ; his eye and hand having become more 

- expert in ^e builder's art. 'f He wotted, 
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aod wondered at the work he made;" dr 
rather Lucy wondered at it for him. 

" How one improves hy practice ! " cried 
she, as she stood by, looking on, while the 
arch was closing. The key stone was in 
before they left off work on the fourth diy, 
and the triumphant finishing blow of the 
mallet given. 

But the work of the , arch only was 
finished; much remained to be done, to 
close up the hollow on each side of the 
bridge, between it and the banks. This 
was to be filled in with stones and earth, 
down to the rocky foundation, A heavy 
job, and heavily they felt it ! The three 
days allowed them of help from the head- 
less man, or, as Lucy now in gratitude for 
his services called him, the bandy man, 
were passed. They were left to them- 
selves, and obliged to bring the stones and 
the earth from a distance of many jBidfi, 
and up a height. The handy man had 
carried his barrow off, and th^y had 
only one wheel-barrow and a basket, if 
basket it could be called, which was eo 
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infirm that it let through continual 
dribblings of sand. Lucy, however, 
mended this with a plaiting of sea-weed 
and eta6Sng8 of moss, and refrained, as 
Harry was busy, from saying something 
she could have said, about the sieve of the 
Danudes. 

When at last both gulfe were filled up 
and well trampled, and Harry was spread- 
ing gravel on the road over the bridge, 
Lucy had time to rest, for they had but 
one shovel ; and while he shovelled away, 
she sat on a large mossy stone, amusing 
herself with observing a community of 
ants, whose dwellings had been disturbed 
by the new works. These emigrauts were 
toiling on in search of new habitations, 
each with his white load in his forceps, all 
following the leader, through the moss, 
and up the stone, to them a rock of pe- 
rilous height, and scarcely practicable 
ascent. Once, when a way-worn ant had 
just reached the summit, a white polished 
treacherous pebble intervened. He raised 
one half of his body, so as to be almost 
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pei^)eiidicular, and wabbling' about bu 
little head ^m side to side, deliberated 
wfaiob vsj he could ge, or whether he 
could go at all. On he went straight up 
the slippery hill- On the pinnacle of the 
white pebble, another pinnacle aroae of 
•parkling mica, who3e projecting points 
fvoTed falalt Striving to reach the first 
of these, he lost his balance ; he fell head 
over heels, if ants have heels, and at the 
bottfHQ of the hilt laj on his back on the 
nnd, for a moiaent helpless. But the 
next instant, being an ant of spirit, he 
righted himself, resinned his load, and his 
Iab6ur up the hill. Labour in vain : this 
time a treacherous rush, more treacherous 
than the pebble, a springy green rush, or 
branch of sedge, hanging from above, 
tempted him to trust hioHelf on ibi smooth 
green side. But 

" Hie wtnd Ml a blowing, and Mt It a going, 
" Aad |:aTo 0ur ianr joj a most terrible Wm-" 

L;acy held out a helping finger, and 
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-tftUing him up, placed him safely at once 
upon the very pinnacle he had been so 
long labouring to attein. Airay he ran, 
as she hoped, perfectly happy. She was 
particularly pleased with him for this; 
because she had sometimes helped up anta, 
who had not seemed in the least obliged 
to her for ber assistance, nor at all happiftr 
for it; but, on the contrary, by turning 
back directly, or not going the way she 
wished, had provokingly given her to un- 
derstand, that they would rather have been 
without her interference. In spite, however, 
of these incivilities, and of the little disgusts 
they had at the mmnent excited, her love for 
the species had continued. It had, indeed, 
commenced happily in early childhood, at 
the time whwi she and Harry used to 
watch them making their causeway, and 
by reading the " Travailed Ant," in 
*' Evenings at Home;" it increased when 
she read, with her mother, that entertain- 
ing paper in the Guardian, well known to 
young and old ; and it had been of Jate re- 
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newed with fresh interest, by some curious 
anecdotes, which her mother had told her 
from Hubei's History of the industrious 
race. 

*' Harry," said she, taking up her bas- 
ket Again, " I feel quite rested ; I have 
been very h^py looking at these ants. I 
am sure this has rested me better than if I 
had been the whole time yawning, and 
thinking of nothing at all." 

" Pray, can any body think of nothing 
at all?" said Harry. 

" Let every body answer for them- 
selves," said Lucy. " I think that I have 
sometimes thought of nothing at all, but I 
am not sure: yes, indeed, 1 remember 
saying to myself, ' now I am thinking of 
nothing.' " 

" But, then, my dear Lucy," said Hairy, 
" your own very words prove you were not 
thinking of nothing." 

" How so?" said Lucy. 

" You were thioking, that you were 
thinking of nothing at all," said Harry. 
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" 1 do not understand," said Lucy. " Is 
not that Donaense, Harry?" 

" Oh no, my dear ; it is metaphysics," 
said Hany. 

" And what do you mean by meta- 
physics, my dear?" said Lucy. 

" It comes from two Grreek words," said 
Hairy. 

" But I do not ask you where it comes 
from," said Lucy, " but what you mean 
by it ?" 

" I — " said Harry, a little puzzled, " I 
mean— I am not sure— I believe meta- 
physics is the knowledge of our own 
minds." 

" But if we do not know our own 
minds," said Lucy, " of what is it the 
knowledge? will you tell me, Harry?" 

'* I cannot tell you more," said Harry ; 
" I will look for metaph]nucs in the dic- 
tionary, when we have time; but now let 
us go on with our bridge." 
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The atriking of ihe centeripg wa« a* 
' anxious a moment for Harry, m his second 
bridge, as it had been in his first; more 
so indeed, for this arch was all of his own 
construction. Cautiously he withdrew 
the wedges, and lowered the ceoterii^ 
soau) inches. A clear space between it and 
the stone arch appeared, through which 
Lucy* as she stood low down on the bank 
of die rivulet, could see, an(i perceiviiig 
that the bridge now stood imsupported, 
she ran up to Hany rejoioing- 
. " But you are not satisfied, H^rry ! 
Why do you stand so silent? What are 
you looking at?" said she; "What do 
^ou see ?" 

" I see something that I do not like," 
replied Harry; " I see some cracks there 
at the haunchet, at the sides of the 
arch." 

" Very little evacka," said Lucy. 

" Them bees only from the setliing of 
the work, master," said the handy man, 
who had come to hdp Hany to take down 
the centering, " I dare to say it will. 
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crack do moie when so be &at it bees ftll 
settled. It is right good mason work as 
hands can do, and it will stand as long as 
the world stands, I dare say." 

" I dare say it will," repeated Lucy, 
^ad as we all are, especially on subjects 
where we are ignorant and Euixious, to 
catch at the support even of a dare-to-say 
from a headless man. Harry, without 
listening, jumped down to examine his 
foundations, and came up again with a 
calm, satisfied look. " My buttm^its ate 
safe, they cannot be forced away, they 
cannot be thmst out. We may take down 
the oentering and cany it quite away, 
cany it to the house ; I promised my 
iather to return the boards." 

" And I may run home and call papa 
and raammn to see the bridge standing 
al<Hie, in all its glory," said Lucy. 

She went ; but long Harry waited for 
her return. Once he thought he heard a 
carriage ; tao true I a provoking carriage; 
the first ai^ce they had come to Hupert*s 
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Cottage, ^at had arrived. Lucy returned 
breathless. 

" Mamma advises you, Harry, to come 
in." 

" Does she, indeed ? " said Harry, much 
disappointed; but recollecting what had 
happened the last time he had neglected 
a summons of this sort, he inmiediately 
tamed his back on his bridge, and followed 
-Lucy. She was desired not to tell him 
who the visitors were, and he did not care, 
he said, h$ did not want -to know their 
names; they most be strangers, and of 
strangers, one name was to bim the same 
as another. He could have wished to 
know how many people there were, but 
Lucy seemed to consider it her duty not 
to answer this question, and Harry for- 
bore to repeat it. Though be had con- 
quered his original habits of bashfulness, 
suflSciently to be able to face strangers 
without mnch visible repugnance, yet still 
he felt an inward reluctance.' Neverthe- 
less, courageously he turned the lock ' of 
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the door, and entered the sittiDg-room. 
To his relief, for it must be confessed, not- 
withstanding his intrepid entrance, it was 
a relief to him, he fomid that there was 
not what he dreaded, a formal circle. 
There were only two people ; an elderly 
gentleman, whose countenance was bene- 
volent and sensible, and a lady, seemingly 
some years younger, of an engaging ap- 
pearance, Harry liked his first look at 
both, and Lucy liked their first look at 
him. He studied them, as he stood beside 
his mother's chair. He perceived that she 
and his father liked them ; that they cer- 
tainly were not new acquaintances, more 
like old friends. Aiding his remarks on 
physiognomy by listening to the conver- 
sation, he presently discovered, that Ru- 
pert's Cottage, and all that it contained, of 
furniture at least, belonged to them ; that 
they were the persons who had promised the 
use of their library ; and that the perform- 
. ance of this promise had been delayed 
by their absence from home, and- by a 
housekeeper's mistake about a key. The 
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libniTy, however, Was ncrw d{JeD, a^d books 
and eveiy'tbing at Bigby Cattle w^ at 
tbeir s^iric^. At l^t the lady's name 
came oiit, Eady 'Digby ; and the gentlft- 
man'B, Sir Rupert Digby. 

" Now," Aougbt Lucy, *' 1 know -why 
this is called Rupert's Cottage." 

Something was said about the pleasure 
of a former meetlug last summer, and 
Lucy then whispered'to Harry, 

" These are the nice shipwreck people, 
I do believe." 

" Nice shipwrecked people ! Where 
were they shipwrecked ?" said Harry, *' on 
this coast?" 

" No, no, not Aat I know of; I only 
'm'CJMi they were Ae morning visitors the 
day of the puddle and pump, who told the 
stoiy of the shipwreck," said Lucy. 

'Harry understood by this time what she 
meant ; and mach did they boHi wish,' that 
something would turn the conversation to 
"■shipwrecks; but though tiiey got to the 
sea, it was only for sea-bathing; never 
'ftrther 'than to a bathing-house. Thtn 
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Sir Rupert and their father began to talk 
of public afiairs : no chance of sbipwrecdts ! 
Unexpectedly, Sir Rupert turned to Hany, 
and in his mild manner, said, 

" I am sure you must wish us away." 
" No, sir, I do>not,'''8aid Hany. 
" Indeed !" said Sir Rupert, sDiiluig. ^ 
" I did, when I first heard the sound 
of your carriage," said Harry; " but not 
since I have seen you." 

" And I know why ypu wished us away, 
when you heard the first sound of our 
wheels," said Sir Rupert. " I heard some- 
thing of a little bridge, which your mo- 
ther was going out to see, just as we came 
in, Why should not we all go to look at 
if? Pray take us with you : I am inte- 
rested about it for our own sake, you 
know. If it should stand through the 
winter, as I hope it will, next summer, 
when iwe come to this cottage' for sea- 
badung, iLady Digby and I may {M^jfit by 
the rMther's bridge; you see I know its 
name already." 

Lady Digby rose immediately tO' second 
a 2 
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Sir Rupert's proposal. - While Lucy went 

for her mother's bonnet and shawl, Hany 
ran on before, to set up a red flag, which 
she had made for him, in its destined 
place, at the right hand side of the bridge. 
Knowing what her brother was gone to 
do, and anxious that he should have time 
to accomplish his purpose, she rejoiced at 
every little delay that occurred on their 
walk. She was glad when her mother stood 
still to look at the flapping flight of a 
startled sea-bird ; glad when Lady Digby 
, stopped to admire the growth of her &- 
vourite myrtle ; glad when Sir Rupert 
slackened his pace, to tell the history of a 
weeping-birch tree, which he had planted 
when he was a boy. But by the time this 
was ended, she began to think Harry must ■ 
be ready for them, and grew impatient to 
get on to that turn in the walk where she 
expected the first sight of the fl^ of tri- 
umph ; but no red banner streaming to the 
wind appeared^ She saw several men 
standing near the bridge, and she ran on 
to see what they were doing, and what 
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delayed the hoisting of the flag. When 
she came nearer the spot, she' saw that the 
people had gathered round the ass-cart. 
The ass had taken an obstinate fit, to which 
report said that he was subject, and no 
power could now get him over the bridge, 
though he had crossed it once with his 
empty cart. His leader, Dame Peyton's 
son, a good-natured boy, who was very 
fond of him, prayed that he might not be 
beaten, and undertook to giet him on by 
^r means in time ; but the ploughman 
had become angry, it being now near bis 
dinner time, and had begun to belabour 
the animal with his oaken stick. Harry 
stopped his fiiry; and declared that he 
. would rather the cart never went over his 
bridge, than that the ass should be so ill 
used. The ass stood trembling all over, the 
boy patting him, and cheering him, and 
engaging for him; and the ploughman 
restmg upon his stick, sulkily muttering, 
that while the world stood he would never 
get the obstinate beast over again, without 
a good cudgel. It was just at this time 



that Lucy (iame up,, and Hany pot ktto: 
ber hands the flag o£ tnumph,. telling her, 
that tbey had been obliged to take it dcrwnt 
becaiise they thought it frightened the 
ass. All manner of coaxing' words and. 
ways were now tried on doiUtey, by litde 
Peyton mui Harry, fritemately and in couf 
junction, but all in' vain. His fore leg, 
indeed, he advanced, but farther he would 
not be moved. By this time ^ Rupert 
and Lady Dtgby, askd Hany's father audi 
mother had arrived, and as soon as they 
saw what waa going on, oc rather whoA 
was not going on, they commended 
Harry's forbearance and patience, and 
were inclined to think, that it was not, as 
the ploughman pronounced, sheer obstinacy _ 
in the ass, but that he might haye some 
good and lufficient reason, or instinct, for 
his refusal. Harry's father, standii^ on 
the bank where he had a view of the arch 
of the bridge, observed the cracks which 
had 6nt startled Harry, and which no>w 
were more alarming ; for, as even Lucy 
could not help acknowledging to hetselfi 
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abojf^ two feet frpfp tjifl key atpoQ, juat.>* 
the turn of the afqh, t^r« tf^. a, crac)^ 
haii^ W inph pppn ^fj. zigz^ggiffg. through 
aj^ tb,^, tnasop 'v^a:k, ^^ t^prl^ giving ^^.a^x 
and the stones separated. 

"Tljws ia a Ij^d job, qiy deaj. Hairy," 
said bis fajther. 

" It is, father,"' said ^arry. '■' I am glad 
they dj4 Qot for<;e the ass oyei;." 

" I am ghud you. stopped them, n^ dear," 
said ])is mother. 

Sir Rupert Digby noH; conjingup, told 
Lucy, that he had, s^en an elephant ip In- 
di% refuse tQ go over a bridge aftes he h;ad, 
once put his £90^ uppn. it;, l^no^vingby his 
half-reasoning iji^stinct, that it vt&s not 
strong enough to bear his/t^eight "No 
blows or entreaties," he said;, '.'• ca# force 
or prevail uppn an elepbaptt to. atl;emp^ to ' 
go over a b(ridge tl^i^ will _ not lieat his 
we^ht. The masters, and th^ e^in^^ 
and archi,t^cts, ii^y be mistake ^ their 
calculation^ bi^t h?, ^ever i^." 

Harry asked ^li^ father, '^hat he tb.ought 
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could now be done to strengthen bis bridge, 
since it seemed it was not strong enough 
even to bear the ass cart. 

" Mamma," said Lucy, " even if Harry's 
bridge will not do for carts or horses, it' 
will do perfectly well for foot passengers, 
for you and me, mamma, do not you think 
so ? Since it bore the weight of the ass 
cart once, it would bear mine, I am sure — 
I should not be afraid — much — to try. I 
will go over it, shall I, Harry ? " 

" No, no," said- Harry, catching hold of 
her, " pray do not." 

" No, I desire you will not, my dear 
Lucy," said her father, " till it has been 
determined whether it is safe or not." 

"And how shall we do that, father?" 
said Harry, anxiously. 

" You shall see, Harry." 

His father ordered, that the ass should 
be released, and that the cart should be 
.filled with stones. Then he desired two of 
the men who were standing by to roll this 
loaded cart by the shafts, as they would a 
wheelbarrow, up on the bridge, and to 
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empty it on a spot which he pointed out to 
them. This they could do without going 
beyond the sound part. 

"Oh papa!" cried Lucy, "it will all 
come down — what a pity ! " 

"We must try the bridge fairly, my 
dear," said her father, "by putting as 
much weight on the weakest part as it is 
ever likely to have to bear. If it stands 
this, you may safely go over it afterwards. 
If it fail, Harry will, at least, have the sa- 
tisfaction of knowing, that no human crea- 
ture will be hurt or endangered." 

" Thank you, father," Harry would have 
said, but the thundering noise of the emp- 
tying of the stones forbade. All his soul 
was in his eyes, and fixed upon the crack. 
It opened more and more, and a new crack 
appeared; the sides of the arch, having 
been pressed inwards by the* great weight 
placed upon the haunches, forced the crown 
of the arch upwards ; and though the key 
stone, with one or two stones on each side 
of it, were held together by the mortar, 
yet the weight of earth on the sides 
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had poshed most of the others out of their 
places, and the whole bridge hung in a 
perilous state! 

" Oh ! poor JZarry'e second bridge ! " 
cried Lucy, "Oh mother! are not you 
sorry for him?" 

^ " Very sOTiy indeed, Lucy ! especially 
as he bears it so wdl," said his moth^, 
locjung at him, as he stood collected in 
himself and resigned. 

" Thank God nobody has been hurt by 
it," said he. 

. " The other side is safe still," said Lucy, 
" dtece is a pathway there broad eoough ; 
could not that do, and coald not this be 
repaired?" 

" No," said her fathw; " it will be better 
to make a new one, or to have none at aU. 
At all ev«nts, this bridge must not be left 
in this ccmditioii. It ought tempt peo[^ 
to go over it, and they wi^xt meet with 
some accident." 

" Oh ! fidLtha*, let it be token down " 
cried Hany, " T wHl help to pull it down 
myself." 



,,Gootjl>j 



""Plxat WpHiii b? tOQ l^Wcl up,op you, 
Hany. It shall be taken di^l^n fi^r, ypp," 
s^id his father. 

Ife gave (he; fl^cpsgajy orders, ao^ ti>? 
work commenQ^d. Lucy tuped away, wn- 
able to stand the sight of the to^al deipp- 
lition of Harry's bridge. Her sytppathy 
comforted i\\m, »Rd he looked gr^^fiilly 
towards her. 

" WhaJ: I thipk most of, fafjief," said he, 
" is all tlfp expense yon have lieep at for 
me, for nothing, all waated ! " 

" I do not copsj^d^r it as wasted, Harry," 
said his father ; for it has ainijsed and em- 
ployed you, ^d has faught you somet|ung, 
I Ijope." 

" Certainly," said Hany. '.'My first 
bridge taught me fo tak^ .car;? 9? nay foun- 
dgitions. Yon pe^ I did not make the 
same mistake ag^in, father. There are 
ipy foundations safe and ^pupd /iippn t^e 
rock this minute, look at tjiera; ^f that 
would do me any good," added Jie, with .a 
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" And what have you learned from your 
second bridge ? " 

"From my second misfortune I havfe 
learned not to put too much weight on my 
haunches, and to put more on my crown," 
said Harry. 

" Yes, it was all that weight of wall and 
earth over the sides of the arch that pippin^ 
squeezed the 'keystone up and out," said 
Lucy. " But, Harry, you know you could 
not help filling up the hollows between the 
banks and the arch ; you might, to be sure, 
have made your arch lower." 

" Yes, as you said at first, when I drew 
it on the sand, Lucy, my arch was too 
high for its breadth, that made it weak ; 
I wish I had taken your hint" 

" But I only said so from a sort of feel- 
ing," said Lucy; " I had no reason. How 
much lower would you make it if you 
were to tiy again ? " 

*' I d6 not know," said Harry, colouring 
as Lucy pronounced the words, try s^in. 
" I have not thought of that, I should be 
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ashamed to ask my fatber to let me try 
again, it would be too much," 

" I should not think it too much, Harry," 
said his father, " if it would do you any 
good ; but I do not think it would. You 
have learned something by your failures, 
and you have acquired some little practical 
skill in handling a trowel, and in stone 
buildiug, but you are not to be a mason." 

" I only want to, know how to build 
an arch which will stand," said Harry, 
" and I cannot bear to give up till I can 
learn that." 

'■' I like your spirit' of perseverance, my 
young friend," said Sir Rupert. 

"So do I," said his father; "but I 
would not have it wasted." 

'* When a common mason caa build an 
arch that will stand, why should not I?" 
said Harry; "for there is the mason's 
bridge standing now, and heavy coal carts 
going over it every day ; more weight a 
hundred times it bears, than this single 
load of stones, which overthrew my poor 
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We^ Mp]^. Wty should not I, by pc^cr 
tice and trial, aifpceed t " 

" Jhe mason succeedecl, ^ecm^se be took 
advantage pf the experience of others, and 
of the knowl^ge of meq of science. ~ The 
mason works as a tra<}esnu)|i merely, with- 
out knowing the reason pr theory of what 
he does." 

" That If ould pot satisify me," said Harry. 

" Tl^en to ^tisfy ypurself, whether you 
could do any better," said his father, " let 
me ask you, as Lucy did just now, if you 
were to try again, what would ypu do? 
Build your anch lower, you say, and put 
more weight pn yoi^r crown and less on 
your haunches ; but how much lower, 
how much less weight on one part, how 
much more on another; can you c^culate, 
can you determine a|l this? Whenever 
you can satisfy yourself, Hany, tljat you 
can do this, that, in short, you caj^ build a 
bridge ^that will stand, and not again dis- 
appoint you, I >rill give you any ass^tance 
you want for its constfuction." 
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" Tba»lt you, father, I csmiot wish for 
more," said Hatry. " Now I miist f^ake 
out the rulen (or building arches. Tbey 
■vflust be in ?ome books," added Hany, 
looting at Sir Rupprt Digby. 

" Any bopfes that I hare, which c^ assist 
you, are at your service," said Sir Rupert. 
" In a voluipe of tb^ Edinburgh Encyclo- 
paedia, I kno-jT d^ere is a highly esteemed 
. essay, both upon the practical and the 
theoretical partspf bridge-building. I wi)! 
ses4 it to you as 9.Q0D as I c^, after I go 
booje," 

" Thank you, sir," said HaJry, joyiuIJy. 
' " I only hope I shall bie able to underst^d 
it." 

" I will not answer for that, H*UTy>" 
said his father, smiling. 

"At any rate," ^d Sir ,Rup«^, "you 
wUl find some things in it that will enter 
tain youbt^/' 

Sir Rupert seemed greatly pleased by 
the good temper with :^hich H^rry had 
borne bis diwppointiqent, aji^d by his ea- 
gerness to persey^re ^tod imji^ye himself. 
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He talked to him during their walk home, 
gave him an account of a famous bridge in 
Wales, the bridge of Uantrissart, which 
had been built several years ago by a self- 
insfmcted mason, who persevered after it 
had been carried away twice by the moun- 
tain torrents ; and at last, the third time, 
he succeeded, as it is said, by leaving 
cylindrical holes through the haunches of 
his bridge to lighten them. Then he 
talked to him of some other bridges of a 
new construction, some which have lately 
been made, others which are now making 
— suspension bridges ; in these the whole 
bridge hangs suspended from raised piers. 

When Sir Rupert was going away, as 
he drew up the carriage window, he said 
to Harry, 

" I shall not foiget the book for you, I 
hope. But if I should, here is one who 
never forgets any thing that concerns me 
or my friends, Lady Digby will take care 
that you have what you wish." 

" As soon as possible^" said Lady Digby, 
bending forward from her seat in the car- 
riage, and giving Hany a promissory smile. 
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Harry calculated, that " as soon as pos- 
sible," might perhaps be to-moirow ; but 
to his surprise and joy, this evening, as 
they were going to tea, in came a large 
parcel, directed to him. It had been 
brought by Dame Peyton's daughter, 
who had been to the castle, and had 
returned by the short cut, along the moun- 
tain path. It had been put into her hands, 
she said, by Lady Digby, her ladyship's 
own self, who charged her to come up and 
deliver it directly, not to leave it at the 
gatehouse till morning. She thought, that 
is, her ladyship thought, the young gen- 
tleman would sleep the better for having 
it before he went to bed. 

*' How very kind," cried Lucy; " and 
what a nice parcel ! so neatly tied up too, 
with a bow knot, and directed in such a 
pretty hand ! " 

Harry allowed her the honours, or the 
pleasures, of unpacking the parcel. 

But at this moment the whizzing of the 
tea urn passing by warned them, that this 
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was np. tune foe coiienpgtlie t^^ytablpwitli 
papec {Ku](tlureAd,. and books. 



So wopd^uJJy waa Hany iiqfwoved, 
ia d>e pofTQr oC tyroing )m: ihovghia 
fro^ bis owQ speculations to what- ww 
goiag on round, aboiit hvp, 1]i>^t tluee nu- 
nutes aiUr be h^. seated bwaaelf at th« 
teartable, he perceived a new gaest, a 
tame bi;d&icli. It belonged to tbe 
housekeeper, who had the care of this 
ccrttage,, and having by t^is time grown 
familtaj; with the present inhabitanjts. 
Bully sat quite at his ease^ perched upon 
the sugar-toogs, singing in his o.wb praise 
his evening song Qf pretty buUy! pr«tty 
bully ! buUy^ buUy, bully ! pretty, pretty 
bujly ! 

I'Mcy was asxious that his jet black 
eyes ahould be admired, and his soft 
black shiij^ftg velvet cap and tippet, and 
his dove-coilpured back and dameTColoured 
or camatioD-coloured breast. AU these 
Hairy admired to her heart's content, 
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eicept thfd h» couJjd' not in conscience 
allow the breast to be' flame coloui^ 
or cafnation colour either. In hi» secret 
seal, te thought it more of a brick-d^flt 
hue. But this he was aware woijd. not 
be a, pleasing obaervatbn, therefore with- 
out aacriificing his sincerity^ be naiataitDed 
a prudent si}eiice on this point, and turned 
38 aoon as he could from the graces ef 
Bullj's person to> those of his mind. 

" What ft condding' little creature he is ! 
Though ] am ahnost a stranger, he does 
not fly away erai from me," said Harry. 

' As he spoke,, he approached nearer and 
nearer to the bird, holding' a bit of cake 
between his lips. This was rather a bold 
advance, and so did Bully feel it When 
Hany's face came quite close \Htder his 
parrot beak, BtiUy hopped sideways a pace 
or two, and drew himself up in sdlence, 
keeping his beak closed ; then turning his 
head many timos quickly from side to side, 
he lodged out frooi his protuberant little 
eye, suspiciously watching and listening 
at once. Harry kept his position steadily; 
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and Bully, directing his eye askance upon 
him, seemed pleased with his observations, 
made up his mind, took his part decidedly, 
hopped upon Harry's wrist, and, to Lucy's 
delight, began picking the crura of cake 
from his lips. He then flew away with a 
fragment of almond, to eat in peace- his 
own way ; and he finished it on the hearth- 
rug, within an inch of the dog, who was 
lapping his saucer full of milk; into which 
saucer Bully scrupled not to dip his beak 
and sip. Harry having never before seen 
dog and bird on such good terms, pointed 
them out to Lucy with some surprise. 
This led to her telling him much more ex- 
traordinary instances, some of which she 
had read, and others which she had heard, 
of friendships formed between creatures, 
usually supposed to be natural enemies. 
At one anecdote, though from high autho- 
rity*, Harry demurred. A bird had been 
brought up along with a certain cat, with 
whom it eat, drank, and lived upon the 

* Miaa Alkin's " JuTenile Correspondence."- 
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best terms, till one day the cat suddenly 
flew at the bird, caught it up in her mouth, 
and carried it out .of the room — to eat it, 
as every body thought, and as Harry could 
easily have believed; but it seems that 
puss carried the bird off to protect it from 
another cat, a stranger, who bad entered 

- the room at the instant, and from whose 
evil propensities, of which she was well 
aware, she had thus saved her little fnend 
and protegi. 

" And can you believe this," said Harry, 
"of a cat? I could believe it of a faithful 
dog, but not of a selfish, treacherous 
cat!" 

' Harry had, as Lucy observed, taken up 
the common prejudice, that cats are all 
false and treacherous. Her experience 
had led her to form a better opinion of the 
feline race; and she pleaded for them, that 
this anecdote was too well attested to bf 
doubted. This led to many other anec- 
dotes, pro and con; and to some observ- 
ations upon evidence, and the reasoQs 
why we should or should not believe ex- 
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iracrditifify 'facts or assertions. The-coD- 
versation at last interested Harry ao-nrach, 
that be Teally forgot his arcbes and tike 
Encyclopffidie, till <be teaJthings were ac- 
tually out of the room, and tbe laat po- 
ilisbing nib given to the tea-table. 

Then he returned -to tbe book with firedb 
eaifemees, and Lucy followed with fresh 
complaisance. Looking over bis shoulder, 
-she was, however, daunted by the sight 
of a number of .r's and y's, *' I am afraid 
I shall never understand any of thb," said 
she. 

" Nor I neither, I am afraid," «aid 
Harry. 

" Stay, Harry, do -not turn over this 
leaf; here is something I ean understand, 
and ft very curious fact 'too, that neither 
the Persians nor the Greeks knew how to 
'build arches; at least, that no trace can 
be found of -arches in any of their build- 
ings. This book say£«that it is not ascer- 
taindd, even yet, to what people we owe the 
-invcDtion. The Romans were the first 
who brought it into general nse in their 
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aquedii«s tfor ■conveying water 'to their 
'l£Urge cities, and in their bridges over greet 
rivers, and in their ■magnificent 'temples. 

Harry regretted that the name of the 
man who first built an arch had not been 
preserved : then, turning to his father, he 
asked, if he thought that it had been re- 
gularly invented, or only discovered by ■ 
accident? 'His father said he was in- 
clined to think, that this useful discovery 
had been the result of accident, observation, 
and invention combined. 

" Yes," said Harry, " perhaps in this 
way ; a person may have seen some 6ld 
building that had given way, where the 
stones might have so fallen upon each 
dther, and so wedged, one between the 
other, as 'to give the first notion of the 
manner in which an arch is supported. I 
remember," continued Harry, " taking 
notice of sometiiing of this sort in a broken 
wall : 'I saw a heavy stone, which had 
fallen so as to wedge itself between three 
or'four others, and made, as it were, the 
key stone of an arch ; I think such an 
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accident might have often happened, and 
might have given the first idea to other 
people. But to be sure I had seen an 
arch before, and unless I had, I should 
never probably have taken notice of the 
-way in which those stones had wedged 
themselves." 

" But," resumed Lucy, pursuing her own 
thoughts, *' how very common arches have 
become in these days ; even common un- 
educM:ed masons can build them." 

"Yes, but only by imitation: by a 
model, or from a drawing or plan," said 
Harry. 

" And though we made some mistakes," 
continued Lucy, " yet is not it curioiis. 
mamma, that, even at his age, Harry can 
do, in some way or other, what neither 
the Persians nor Greeks could do in any 
way." 

" But, Lucy," interrupted Harry, " you 
must consider, that, even as far as I know, 
I have learned it all from other people ; I 
did not invent it. If I had invented an 
arch, then indeed you might feel proud." 
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" Stay, stay ! do not turn over the leaf 
yet," cried Lucy, " here is something I 
want to see about a bridge of rushes, in 
South America, over a river, between 
eighty and a hundred yards in breudth. 
It is made by laying bundles of rushes on 
four very lai^ cables, stretched across, 
and made of a kind of grass. The army 
of one of the Incas was passed over this 
bridge; and it was of such prodigious use, 
that a law was made by the Inca, that it 
should be repaired every six months. And 
here is an account of another kind of bridge 
in South America, called a Tarabita. It 
is made of a single rop>e of thongs of an 
ox's hide ; or, as they call it, Biijuco. 
This rope is also stretched across the river, 
and is fastened at each end to strong posts 
oa the banks. From this is himg a kind of 
hammock, just large enough for a man to 
ait in ; a small rope is tied to the hammock, 
and men standing on the opposite shore, 
pull the passenger in his hammock along 
the cable. 

" But, mamma, only think of the pCKn- 
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mules ! When a mule is to be carried 
ever, tiMy put giitiit under his.body, and 
$lmg him up to a piece of wood, which 
^ides aloDg^ the great rope, and there he 
hangs till puUed to ike other side. The 
first time a mule n lii^«d over in this 
way, he makes a piod^ous kicking and 
flinging during the pasai^; and I am 
sure I do not wonder at it But in time 
these docile patieoat OTeatoies come of them- 
selves to be alun^. and when used to it 
ihey DSTBT make the least notion during 
the passage." 

Lucy's father told her, that in this eoun- 
ixy horses are every day along in a similar 
manner, to be put into ships ; and that 
i;ope bridges, on the same principle as the 
Tarabtta, have been made in India as well 
as in South America, and are vetj nsefiil in 
ptacea where arches cannot be buih." 

" Do iu>t you &ink, pvpti," said Imcj, 
" that the first idea of the sort of bridge Sw 
Rapwt Digby was describing to Hony, 
was taken from the Tarabita?" 

« Very likely, my dear," awiwored her 
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faliier; but I did not hear Sir Rupert 
describii^ the bridge ; tell me what he 
said." 

" I forgot th&t you were not walkii:^ 
with us, papa," said Lucy; *' it was a 
suspension brieve, as he called it, and — " 
" My dear Lucy," interrupted Hany, 
" pr^ do not go on to the siupension 
bridge yet, because X want to tftlk to papa 
about it myself, by and by, if I Bnd that 
I cannot maof^ my arch : but let me 
settle that first. Now if you have done 
with the Tarabita, let me have die book 
quite to myself." 

Lucy immediately surrendered it; saying 
at the same time, " If you meet with any 
thing more that is entertaining, any thii^ 
more that I can understand^ will you call 
me, or will you read it to me, Harry? ] 
shall be only winding a skein of si^ for 
mamma." Afber a short silenca, Harry caJUed 
to Lucy, " Henre is a curious &ct about the 
Chinese manner of building arches. -Each 
stone, which is from fire to ten Seat long, 
is cui M> as to fonn a segment, tint is a 
H 2 
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portion of the arch, and there is no key- 
stone. Ribs of wood axe sometimes fitted 
to the convexity of this arch, &nd are 
bolted through the stones by iron bars. 
This fact, of their doing without a key- 
stone, reminds me of what iny father said, 
that there is no mystery in the key-stone. 
He laughed at me for the rout we 
made about it, as if there was something 
magical in it. He said that each stone 
might be considered as a key-stone, if it 
were put in last ; but that it was more con- 
venient to load the wooden centres equably, 
by working from the buttments up to the 
middle or crown of the arch." 

Lucy returned to her skein of silk, and 
Harry, with bis elbows on the table, and 
his hands over his ears, gave himself up 
entirely to Part the First of the Theory, of 
Bridges. 

. In vain, atterly in vain. At last a heavy 
sigh, approaching to a groan, was heard 
from him. 

" Father, I cannot make out what I want 
to know. I think yaa told m^ that when 
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an arch is in equilibrium, it will bear al- 
most any weight that can be put upon it ; 
therefore I was very anxious to understand, 
first, what is meant by an arch being in 
equilibrium ; and then 1 wanted to find oat 
how to make it so. You told me, that an 
arch is in equilibrium, when the materials 
of which it is built are so placed, that the 
pressure of their weight should be equal 
in all their parts. I understood, that when 
the haunches were not too heavy, they 
would not press in, as they did in my poor 
bridge, and squeeze up the crown. I 
thought I understood clearly what you 
said, that as long as the buttments are se- 
cure, and as long as no part of the arch 
changes its form, by being pressed up or 
down by the weight, so long and no longer 
its strength remains." 

" So far, so good, Hany," said his fa- 
ther. " You understand so far well." 

" Ah! father, but now comes the worst, 
the difficulty ; how to build an arch in 
equilibrium. I said to myself, there must 
be rules for it, since people dp it every 
4ay, and they must be pinted, probably 
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iit Uiis best of ess^s oa the theory and 
the ;{mbetice of bridges. And so hue 
are all tJie rules before my eyes; bnt 
tbe KisfortuDe is I cannot understand 
them." 

" Why, Hany ? Why cannot yon un- 
stand them ?" laid his ftither. 

" Because they are all lull of algebra 
tad matheroatics, and a number of terms 
which I do not understand. Cycloids, 
hy^rbolas, iotmdos, extrados, and curve* 
of equilibration, of all which I know 
nothing. Then suddenly I thought I 
should see the whole plainly at onc«, 
father, where it says, 

" ' The stones or sections of an arch, 
faemg of a wedge-tike form, have their 
tendency to descend opposed by the pres- 
sure which their sides sustain from the si- 
milar tendency of the adjoining sections ; 
should this pressure be too small, the stone 
will descend ; should the pressure be tgo 
great, the stcMie will be ibroed up- 
wards.' 

" Now the Tcry thing that I want to 
know for my bridge is, how to make the 



pressure joet right," continued Hairy: 
" but when I hoped I had just gat at it, 
all was lost to me again id a crowd of 
a b's, X and y\ and sines and taogentB, 
and succetflive angles of inclination, 
and then it ends with — ' Let us go back 
to the geometrical coimtraction,' and so - 
there I am 1^ as wise as ever, or as fool- 
ish ; for I cannot get on raie single st^ 
fiirther." 

*' For want of what, Harry?" said his 
father. 

" For want of geomrtry, &th»- : for wwit 
of knowing; sotnething more of mathe- 
matics. But could notyoa, fetfaer, pet ike 
rules for me in plain words, witiiout alge- 
bra or mathematics?" 

" In^xwsible, my boy ; without your un- 
derstandiog mathematics, I cannot explain 
further to you. It is put there as clearly 
as it is possible ; and it is not the fault of 
the explainer if you cannot understand it. 
But consider, Harry, this was aot written 
for youngsters like you; but for men of 
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science, who have acquired all the necefl* 
-sary previous knowledge." " 

" Men of science," repeated- Harry, 
thoughtfully; " those men of Ficience must, 
at some time of their lives, when they Were 
youngsters, father, have been as I am now, 
I suppose ; and I may be, if I work hard 
and get the knowledge, as they are now. 
Then I will learn mathematics. There is 
nothing' else for it. I will set about it 
in earnest. The want of this knowledge 
meets rae everywhere, and stops me short 
in the most provoking manner. I remem- 
ber in the dock-yard, about the shape of 
the ship, and the sails and sailihg, I was 
told perpetually, you cannot understand 
that for want of mathematics. And now 
I must give up building my arch, all for 
want of mathematics." 

"Give up building the arch!" cried 
Lucy, " then you will give it up, after 
all." 

" I must," said Harry. 

^' I thought you would never give op, 
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Harry," siud Lucy. " I thought you 

who have so much petseverance and reso- 
lution, would try again and again. Per- 
severance against Fortune, you know." 

" Yes, if I could by perseverance be sure 
of succeeding at last," said Harry, " or 
even h^ve a good chance of it ; but it 
would not be resolution, would it, father t 
It would only be obstinacy to persist in 
doing the same thing over again, without 
knowing how to do it better." 

" No," answered his father, " it would 
not be obstinacy, but it would be senseless 
and useless perseverance. You have come 
eiacdy to the conviction to which I knew 
your two experiments and your good sense 
would bring you, that mathematics are 
80 necessary, not only to bridge-building, 
but to almost all the useful arts, as well as 
sciences, that you can make but little pro- 
gress without this knowledge. Having 
found yourself stopped short for want of 
it, in an aflair on which yoar heart was set, 
, and which seemed merely a handicraft art, 
you feel this come home both to your 
n5 
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btumatt mi yom pleaBore. So now ptrt 
by the EncycAiapKdia. for to-niglrt ; go to 
b«d, and tfaitik no more of srcKes and 
bridges, nor eren of mathematicB, tfl) to- 
morrow. 



Next monuBg Lucy m^ H«ry wJA a 
melancholy coootenance, and in a BSoom- 
fiil tone said, " My dear Hanry, all the time 
yoQ are learning madiematics, are we to 
have no bridge ? Is it dl oome to this at 
lart?" 

" My dear Lucy, do not be in sneh ter- 
rible despair, " said Harry. " Let us eoA- 
Mider about the suspensiim bridge, of which 
Sir Rupert was talking." 

" Oh ! yes," cried Lucy, ** I was in 
'hopes that we could make a Baspetimoa 

bridge. How was it Sir Rupert described 

it, ccut you reccdlect, Hany !" 

" That bridge which he described," said 

Harry, " whs formed of huge iron chains, 

hanging across the river, irom high pien -. 

built of solid masonry, on each bukk. ' 
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These chfties passed over the top of the 
piers, and do\m to the ground, and the 
ends were seemed fiut in tfie solid rock. 
If these fiutenii^ do not give way, from 
the weight of die arch of chains pulling 
over the top of the piera, and if no links 
in the chains themselTes break, the bridge 
suspended liKnn that arch, wtdi any proper 
weight that can be hud upon it, <» may. 
pass over it, woold be safe, and the bridge 
would Last for ever." 

" So in this bridge, them," said Lucy, 
*' the arch is tumod upside down." 

" Yes," said Harry, " the arch is in- 
verted. And there is one grasA adruitage 
lor me in this, which is what I want to 
come to ; that an arch which hangs, saves 
all the difficulty of coostructioB to me. - It 
hangs by its own weight, like a chain, and 
gravity settles (ihe matter for me, and makes 
it take the right shape. Look out of the 
window, Lucy, at the curve made by that 
chain in the feaee, between two of those 
wooden posts ; that is called the eatenaty 
curve ; irow catem, a chain. I have just 
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been reading about it Now suppose it 
stiffened in its present shape, and inverted, 
and then set upon the ground like an arch, 
it would make a very strong bridge, if it 
had good buttments. But hanging down 
it wilt do our business." 

"Will it?" said Lucy. " I am glad of 
it ; but we have no chains, and you would 
be obliged to build up great pieces of solid 
wall, piers as you called them, and then 
you must ask for tbe mason's man again, 
and there would be all that trouble over 
again. I will tell you what woirid do in- 
stead, without any trouble. There are 
two trees on the opposite banks of our 
river, Harry, a little higher up the hill than 
our bridge is." 

" Was, not is" said Harry. 

" Was," repeated Lucy, with a sigh. 
'■ But these trees are in a beautifiil place, 
and they are good large trees, with stout 
stems. Now firom one to the other of 
these, could we not hang, instead of great 
heavy chains, .strong ropes, and fosten 
them securely round the trunks of. the 
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trees ? Do you know the place that I mean, 
wbere the two trees are ? " 

" I know the place very well," said 
Harry, " and an excellent place it is, 
about eight feet across from bank to bank, 
and the trees about sixteen feet asunder. 
And yours is a very good notion of making 
-use of these trees to hang our suspension 
bridge from: but when you have hung 
your ropes, how will you get on ? And 
tell me, do you mean to let them fall down 
arch-ways, or to stretch them tight and 
hang a basket to them, and so pull the 
passeogers over by a rope festened to the 
basket, in the Tarabita way?" 

" No, DO," said Lucy, " I should not 
like to go in the basket that way, nor would 
mamma, I am sure. Do not Tarabita us 
over. Pray, Harry, think of some better 
way." 

" I will tell you how I would do it," said 
Harry. " But,' in the first place, why 
should we use ropes ? . Why not wire 7 
There is an inconvcDience in ropes which 
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ibsre is not in wire. Ropes would stretoh; 
tie them or fasten them io what way you 
would to your trees, the arch of rope Would 
stretch or shrink." 

" Yes, with the dimness and damp, if 
with nothing else," said Lucy : " therefore 
iostead of rope let us have wire. But re- 
collect, Harry, thaX if wire does not stretch, 
it may crack and break." 

" That is true," said Hairy ; " but we 
must have strong wire, such as fences are 
made of; and, you know, we might eaaHy 
try the strength of the wu-e first, by bang- 
ing weights to it." 

" And where shall we get such wire, ajid 
enough df it?" said Lucy. 

" That is ano&er ^air," said Harry. 

" Well," said Lucy, " wippose your 
wire were fastened round the two trees, and 
banging across from bank to bank." 

" Yes," said Harry, " fostened to the 
trees, at about the height of six feet frcun 
the ground, and the wire passed round 
the body of the irees, and two lengths of 



,,Gootjl>j 



ISO 

wire stretcbii^ across, with the thickness 
of the trunk of the tree between them : 
both wires hanging equally looM." 

" But it would not &11 into the shape of 
Mi.arch," because wire is st^ish, you know; 
and I am afraid that its own mere weight 
would not be sufficioit to bring it to ^at 
curve in which a heavy chain would &I1." 

*' Very true," said Hany, " but I think 
it will ts^e diat curve when I hang some 
weight upon it ; the weight of my bridge ; 
you shail see." 

" Show me that," aaid Lucy, " for the 
bridge is wfa^ I want to come to. Of what 
is that to be made, and how ? 

"Of two deal boards," said Harry, "and 
they must be joined together endways, by 
oailtng a short piece of board to them 
bo& underneath; then these two boards 
would be loi:^ enough, not only to reach 
across, from bank to bank, but also to lie 
firmly on the ground at each end." 

" But diat is only a plank bridge, thrown 
across in Ae old way," murmured Lucy. - 

" Stay a bit^" said Hairy, " and you 



■,C(K>tjl>J 



160 

shall see something new. 1 have not 
finished what I was going to say, and I 
must go back one step. I forgot to tell 
you, that, before 1 laid these boards down, 
I would nail across their under side.five or 
six slips of wood, somewhat like those 
with which you may recollect we con- 
nected the top of the centerings, but 
stronger. The ends of these slips of wood 
are to project beyond the edges of the 
board, suppose a few inches at each side : 
then I would lay down the board as before, 
and to each end of all these slips of wood 
I would fasten a piece of wire, but of a 
smaller kmd than that of which ray arches 
are to be made. I would then carry these 
pieces of wire, which Sir Rupert called 
stirrups, straight up from the ends of the 
cross slips, where they are thus fastened, to 
the two great hanging wires over head, and 
I would fasten them to these wires tightly. 
Then, you see, we should have six upright 
wires on one side, and six on the other; 
and you' would be able to walk on your 
board between them. Now the weight of 
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this board, and of whatever coTnes upoa 
it, will, I think, draw the two great wires 
into the proper arch shape : and then we 
shall have the strength of an inverted 
arch to support our plank-bridge. Just 
the same as if it were an arch on the 
ground, with its back upwards, and a road 
oyer it." 

" Excellent," said Lucy, " 1 see it all, 
and I shall be able to walk safely between 
those up and down wires, which, besides 
supporting the board, and hindering it 
from swaggiug down in the middle, and 
in all its great bending length, will also 
form a nice sort of fence, to prevent my 
feeling giddy. Those upright wires would 
form a sort of balustrade, that is the word, 
and altogether I think the thing would 
look very pretty, and I wish we could 

midte it. If we had but the wire ! But 

then, my dear Harry," said Lucy, after a 
^ort pause, " this bridge will do only for 
human creatures. The ass and the ass- 
cart cannot go over it." 
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' " No," said Harry, we must give tiuU 
up." 

" So we muit, and so we will," ssid 
Lucy ; " and after all, it is not mndi 
trouble to the an to go round the- other 
way. It was only for the glory of the 
thing I wanted him to go over your bridge, 
and all that can be said is, that youn, 
Harry, is not the ass&t bridge." 

" Thank you," said Harry, accepting 
even of a pun willingly and gratefully, 
when in due season. 

Next morning came Sir Rupert Digby, 
and he was of great use to Hairy. Luckily 
he had a supply of all the things whkh 
were wanted for this Imdge. He had 
some strong wire, of an eighth of an inch 
thick, and eome of a tenth ; these had 
been procured fcv the purpose of making 
invisible fences, to keep the haree from 
Lady Digby's carnation beds, and raffi- 
cient had remained for Harry's bridge. 
Two long deal- boards he ^bo sui^lied, 
besides a short piece for aniting them ; 
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tod some old paling &raished the ctois 
pieces. 

Thus happily provided with all he ' 
wanted, Harry went to work ; and in the 
coarse of a week's labouring; with wood 
and wire, he successfully accomplished 
his suspension-bridge, according to the pl^ 
he and Lucy had formed together. The arch 
bung from tree to tree, in abeautifulspot, as, 
without exaggeration, Lucy had described 
it; and across from bfuik to bank stretched 
the bridge, suf^orted by ite six wires from 
the arch above. The mother went over 
the mother's bridge the day it was finished, 
without once catching' flounce or petticoat 
in the wires. Indeed, after having crossed 
it, complaisantly, twice for the honour of 
the architects, she actually crossed and 
recrossed it a tiiird time, purely for her 
own satisfaction. As to the number of 
times which Lucy crossed and re-crossed 
the mother's bridge this day, it must not 
be named, for it would pass alt human, 
or all grown-up powers of balief. 

The histuian has been minute, perhaps, 
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even to tedioumess, in the detail of the 
construction of this suspension brii^e, ia 
the hope that it may prove a pleasure to 
some future young workmen. For Aeir 
encouragement it should be noted, that 
this is not a theoretic, bat a practical 
bridge. Nothiog is here set down bat 
what has been really accomplished by a 
boy under twelve years of age. It has 
been said, as an incentive to enterprise, 
that whatever man has done, man may do 
again. And it is equally true, that what- 
ever boy has done, boy may do. 



One day, Harry and Lucy were with their 
mother, at her comfortable seat, she work- 
ing, Lucy reading to her, and Harry mak- 
ing a kite ; be looked up to see which way 
the wind was, and he saw Sir Rupert 
Digb^ coming down the mountain to- 
wards them. Away went books and yroA, 
the kite and his tail were cleared off the 
ground, and Harry and Lucy ran to meet 
their friend. He had a long pole in bis 
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' hand, pointed with iron, ivhich he used as 
a walking stick. This Harry and Lucy 
instantly supposed must be one of those ' 
used by the peasants on Moiint Pilate, of 
whom they well remembered the account 
which their mother had formerly read to 
them. The long disputed question be- 
tween them, as to the manner in which these 
poles were held by the people, who used 
them in descending steep mountains, was 
now settled beyond a doubt, by Sir Rupert's 
evidence, and by his showing them the 
method. Lucy found, that it was exactly 
the way which Harry had understood from 
the description, and shown to her. Lucy 
walked, or attempted to walk, all the rest of 
the way, down the steepest part of the 
path, with Sir Rupert's pole ; but, far &om 
its being of use, she slipped ten times m^re 
than usual, from want of understanding the 
practice as well as the theory of wielding 
it After they were fairly on flat ground, 
and had passed Harry's bridge, paying 
due and never-failiug toll of admiration, 
Lucy began to ask Sir Rupert questions 
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dbout Mount Pilate, whether he had ever 
ascended it when he was in Swisserland, 
and whether he had sem or heard any 
thing of the twelve children, who «ic« 
lived there in a hut, which they had built 
for themselves, with a dog to guard them. 
Sir Rupert had ascended Mount Pilate, 
but of the twelve children, their hut, and 
their dog, he could give no inftnmation. 
Indeed, had the individuals for wham Lacy 
was inquiring been Hving and forthcoming, 
they must, by this time, have been about 
eighty ca* ninety yeara of age. To make 
amends, if possible, for his ignorance about 
these children, he gave Lucy a deseription 
o£ a storm, which cune qb <me day ifhen 
he was in a boat on the Lake of lAioeme, 
to fHiddenly, and with such violence, that it 
was aU the experienced boatmen could do, 
to g«t into a little bay in time to escs^ 
^danger of bdiD^ iq>3et The Hghtnnig 
was more britliaDt and frequent than any 
he had ever seen in En^luid, and the 
thmider reverberating irom ^e mountains 
more dc^toned aod sublime. But the 
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circumstance wkich remained in his mind; 
as most characteristic and picturesque, was 
the sudden gathering of an immense body 
of block cloud, which covered the blue sky 
almost instantaneoufily, and descendit^ 
&om the summit of Mount Pilate to its 
base on the edge of the lake, hid the whole 
of that mouDtaitt as completely as if it bad 
not been in existence. In lees than ten 
minutes, tiiii black, dense mass of clouds, 
which had advanced upon the blue waves, 
opened towards the middle, and, like a 
cortain drawn back in vast folds, passed 
away on each side, reivealing the base of 
the mountain; the divided mass then 
quickly rolled upwards, like enormous vo- 
Imnei of smoke, and vanishing from the 
summit, left it clear. In a few moments, 
no trace of cloud was to be seen, the sky 
was bhw, the sun abining brightly, and the 
whole expanse of the lake placid and un- 
ruffled as if no storm had ever been. 

To interest Harry still more about Mount 
Pilate, Sir Rupert promised to send him 
an account of an cKtraordinaiy mechanical 
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work, which existed there a few years ^;o, 
called the sHde of Alpoach. 

'* Could not you give me some idea of 
it now, sir? " said Harry ; " I dare say we 
should understand it as well, or better, 
from your description, than from the book." 

" I will endeavour to explain it," s^d Sir 
Rupert, " as you wish it ; but in the book, 
to which I allude, there is a more clear and 
exact description, than I can hope to give. 
It is written by one who saw the work," 
continued he, turning to Harry's &ther, 
" by our great, our amiable, our ever-to- 
be-regretted friend, Professor Playiair. 

" First, Harry, I should tell you the pur- 
pose for which it was made. On the south 
side of Mount Pilate, there were great 
forests of spruce fir; and at the time of. 
which I am speaking, a great deal of that 
timber was necessary for ship building. 
These forests were, however, in a situation 
which seemed almost inaccessible, such 
was the steepness and ruggedness of that 
tide of the mountain. It had rarely been 
visited but by the hunters of the chamoi* 
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or'^wiIdi;goat,'aBd.4b^'gave:iBfon!UitioDi«f 
tbetgrcatisiEe'of^csetre*SiMid 'Of tdneieK- 
teat «f the rtbrests. There ithrae-lnoes faafl 
jttood.for Qges ussless, ftnd tbere ih^sm^bt 
have stood'Bselaas te this -dagi, J>ubfor'j&e 
entaiiHize and 'SlaM otto, Genuimrei^irteer, 
«f 4he .DSfne <of ^upp. His Bj^irit < of Id- 
quiiy.beiog roused %.t^,a«ee£iDt8'of tfae 
Sthamois .huDtsm, 'he made hh -ic^ n)pi% 
^eir patltSy surveyed the forests, -aod fomwd 
tbebold project ef parchasing and cuttng 
dowD tbe trees, and aotiatructiiig, with some 
oS. tbe bodies of the bees themselves, ^a 
isiq^rvJar kind of wooden n»ad, or .tnwgh, 
down -tnUeb others ;6t isv ship bmlduig 
£Ottld he. s«st be&dl&i^iiiiito the iake.lie- 
.low, iwfaich -ibrtonat«l3r oame to ithe:very 
.footef the mountain. When on.ee iup«n 
&e htke, t^y were-to be. made into rafts, 
aDd,-<ffithout tlie aid of ships or.boatsto 
OMvy tbem, they.weire to >be Soated^doTm 
the lake, .lift was propeaed, ^that vfrotn 
dieoce they -should be coQveyed,-by a-veiy 
lapid stFcam -cailed the Reuss, .into .the 
triver Aar, aud.theaeeaoto the£hiDe,)down 
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which these rafts could be easily navigated 
to Holland, where the timber was wanted. 
They might fiirther be traosported into the 
Geiman ocean, where .they could be con- 
veyed to whatever port was desired. 

" Forgive me," said Sir Rupert, smiling-, 
as he looked at Lucy, " for troubling you 
with the German ocean, and the Rhine, 
and the Aar, and the Reuss, and with all 
my geography ; it is not for the sake of dis- 
playing it, nor for the purpose of trying 
your patience ; but I mention their names, 
because I am sure that you will look for 
them on your map, and you will understand 
the difficulty, and find the whole thing 
much better fixed in your memory fay know- 
ing all the places and distances distinctly. 
Besides, you will be better able to explain 
it to others, than if you could only say, 
There was a forest on some mountain, 
whose name I don't know ; the trees were 
thrown down into a lake, whose mime I 
can't recollect, and sent fay a rapid stream, 
whose name I never knew, into another, 
whose name I forget, and so on, to a great 
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river, whose name I ought to remember, 
but cannot, and so into an ocean, which 
has a pEurticular name, if I could recollect 
it, till at last, some how, these ratis got to 
wherever they were' wanted, but where 
that was I cannot well tell." 

Lucy half laughed and looked, half 
ashamed, for she said she had often felt 
almost as much at a loss in 'repeating 
dungs she had heard, for want of reraem- 
bering Ae geography of the story. 

*' But now, sir, for the slide," said Harry. " 
" You said, I think, that it was a kind of 
trough made of the bodies of trees ; did 
you mean the mere trunks, without Aetr 
being sawed up into boards ?" 

" The trunks of the trees," replied Sir 
Rupert, "just roughly squared with the 
axe. Three trees so prepared, and laid 
side by side, formed the bottom ; another 
set formed each of the sides, and all 
strongly iastened together, ccwaposed this 
enormous trough, which was about three, 
or four feet deep, and about six feet wide 
at the top. It extended to a length of 
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me/lK linar eigli!Hiiiles,^iirMnlike'fdMt!e «feeft 
Ate forest itbod hob Ae sidfe ttf tte'ttolttii- 
tioti, tb Ae hike htimr. iSnA^r^ tbtft 
1^ to %e ^s«h <i0#n iMd 4te l#EtMb6b 
top^ted 0^ its«u^«trl(f{*ed, %id its t^Kr 
surface made fefet^fy Wttooib. M^ 
Wetol»tetioiied tdl &b'im7 ddWb, ait>tfbout 
llt^fii40tl«<dts&(bce>fri»n ^h'btb^, 'Wbb 
wete to g^e ^elegfra^ic 'signdb, 14^ « 
\ta>gt 'bo^ Hker a do6F, wtiich ^v^ «et >^ 
when all tn^ right aftdidl yeady'tblH0ii, 
Mi 16#et«d >irhen 'itsy tliiBg*tttts ik6ng. 
'^Sh^ab <^gnih wete 'cohnwtiiidMfed '^m 
hi«a-tei'«i^^ol^at>in >a ¥^w%e(»>fii]8'tfl6 
iuKlIig8h(5e 'waia knoWn 'ftll «ldDg:'A<e Ktkie 
that a tree was to be Idtmdfefl. Thfe^Wee 
TOfcring-iouder-and i<kider,^«s'iltfle»'<lawn 
tite ^Kde, 'soon anaMtneed tlfttlf, itAd, >ft 
l^iylbir'desCTibes it,'aaine%t«ight at ^r- 
lm^-faiilf«itti)e £^tate«, <ttid 'ib ofte ifi- 
stant after 'sbot "faat yfilk 'tbe 'Vbiie '«f 
tfaimder'XMi'tKe'ni^ditf 6fl%litBi]tg." 

'"Htm 'Z should 'IHk <o ^nVe imen k," 
94*dHHiVy. "Sir, 'did mtiyta 'sajr'tlfflrt 
Mr.'^h^air'hiiteAf'Mw a(tree«6 M#nr 
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fis« tc«w dssfwd. Oiike,Qf than. % spcum 
fiv-a hwnfibc^ &at long, and fi>ux feet diar 
mt^q i4 the lojvei) &iA, v4ucli, was. at^nys 
lavncbf d fcren^OBt ioto.^toou^. Aftcs 
tiwi t«legrap]ue. s^ajs. ba^ beem repeobed 
n^ tbe-lin& again, aQotlur tiiea, foUowe^ 
Eaob ^an abfHtf: six min^taa in deaowu^sig 
abog a di^t^oe oS m<m- tiia?> «isbJi aiisa. 
{« sovte. phto^ the rout^waa. npt atratgbkt, 
kvti wflwvbwl cijnui^us, asd in q13v»^ 
atrnM ko^aontal, ^ough ^q_ ven^ A^ 
qi^vity- fleas, abwit one fyo% w ^'fentew- 
Hui7> I hope I am e^^aatewNigK to. pd«a9fl 
Xou." 

" And to. insttoe^ vtA too," taid Hangs, 
"foe I could oot te>U homr^oderfui tbe 
tlung' rea% was Wjtbout knowing all this." 

" DxA Mr. Plajt&iir and lua nepltf w 
atond a$ the top or ilM, boMom o£ tbs httt, 
air?" aaid Lnoy; **did t^y 1*^ ^Wk 
upon the foUing tree^ ov \t{t the bAtf to 
them as Ibey ^ere descendijvgr 

'^ Up to them," aajd Si» Bupert- " Tbey 
fltationed tWrneel^f ^ ooai 4is boj^ow o( 
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die descent, and dose to the edge of the 
slide, so tlutt they might see tiie trees pro- 
jected into the lake. Their gaide, hoW'* 
ever, did not relish this amusement; he 
. hid himself behind a tree, where for his 
comfort the engineer, Mr. Rapp, told him 
he was not in the least degree safer than 
they were. The ground where they stood 
had but a very slight declivi^, yet the as- 
tonishing velocity with which the tree 
passed, and the force with which it seemed 
to shake the trough, were, Mr. Playfair 
says, altogether formidable. You, Harry, 
who are a mechanic, m\ist be aware, that 
with bodies of such weight, descending 
with such accelerated rapidity, there 
would be great danger if any sudden 
check occurred ; but so judicious were the 
signals, and all the precautions taken by 
this engineer, that during the whole time 
the slide of Alpnach was in use, very few 
accidents happened. The enterprize, "be- 
gun and completed so as to be fit for use 
in the course of a few months, succeeded 
entirely, and rewarded, I believe with 
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fortune, I am sure with reputation, the 
ingeaious and courageous engineer by 
whom it was planned and eitecuted in de> 
fiance of all the prophecies against him. 
The learned, as well as the unlearned, 
when first they heard of it, condemned the 
attempt as rash and absurd. Some set to 
work with calculations, and proved, as they 
thought, and I own as I should have 
thought, that the friction would be so 
great, that no tree could ever slide down, 
but that it must wedge, itself tmd stick in 
the trough. Others imagined they foresaw 
a far greater danger, from the rapidity of 
the motion, and predicted that the trough 
Would take fire." 

" That is what I should have been most 
afraid of," said Hany. 

"And your fear would have been ra- 
tional and just," said Sir Rupert. " This 
must hare happened, bat for a certain pre- 
caiftion, which efiectually counteracted the 
danger. Can you guess what that pre- 
caution was, Harry?" 
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" Essetfy' 81^ H&n^," said SHr Rupert^ 
the. uountaki strems' were ib seveir^ 
ji^Me* (Mave;ped srer l^eedgo} and nm- 
mQ^aloiig<1be troughs kept it' coBstssdy 
nnibti" 

irftrar tbifl, S» Rup€9«sBid BbrryVfather 
bfl^^ t0> talk to «aeh other dtout seme 
euriona cwcanatances concerntsg the %d^ 
o£ AlpDfteb', which have puBzled' men- ef 
science and philost^hers. Ifetny did not 
comprehead aj) tfa^ were s^ing'; bnfi hia 
eurrOBitji waa^ of^en eseiS^ hy itbai Kttle 
bt did undevstaDd. 

His father said, that he eooLie better 
have aonc^ved the possibUity of ike- safe 
descent of the trees oo &ts woodea voad, if 
it. had been id obs straight unioterflipted 
luie-; but these were^ as it appealed, beinfe 
in ^e load. He should have jud^^ be- 
ferefacnd that a deseend»g bod^ of sbeb 
Mcmentawt (we^^bt «nd veloeity) ceirfd 
not have had the directiffli of its metitra 
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v^uld be necQ«8f^, a^d ^^ should bav^ 
tjtipught, th»t eitliM- the side of the trough 
(^^in^ whioh th* tree w<wld strike at dw 
bend ipu3t ht^ve been brt^eo, or more pto- 
bablj tba$ th? tr^ voiild biy it« acquired 
velocity b^ve bolted in a stra^ht line over 
the side of th^ trough, ^ic Espert said, that 
he i^hould b»>ve thought the sai^e, before- 
hand ; and both agreed^ tb&t the fat^ as- 
oertained by the uceiipected success of 
this Slide of Alpnachi opened new views 
und n«w questioifs o^ philo^pbical dts- 
cuseion, aa the result na^ contrary to some 
ikf the generally received opinions of nie' 
. chanicB, re^>ecting fiiction especially. 



" Harrt, my dear," said Lucy, '* what 
were you doing tbis morning when I pasoed 
by without your speaking, and when you 
were drawing something upon a state V 

" I was drawing," answered Harry, "the 
roof of a house for Dame Peyton. The 
other day I heard her talking to the wood- 
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tnan about a new roof, which she is goiii|^ 
to have made, and X did not think the 
plan they proposed was a good one. Sir 
Rupert Digby has given me leave, indeed he 
hasdesiredme to try whether I can make one 
that -will do better, and he will be so kind 
as to give whatever timber is necessary; 
and papa will look at my plan, and hear 
what the woodman proposed, and determine 
which will do best." 

Harry had^ long ago learned the princi- 
ples of roofing, from a little model which 
his father had made for him. It took to 
pieces, and could be put together agaiir, 
and the names of all the parte were written 
upon them, so that both their names and 
uses were familiar to him. Besides, he 
had since seen in lai^ what he had learned 
in small. He had observed the manner in 
which his father had made or repaired the 
roofs of his tenants' houses, so that he bad 
now only to apply what he already knew 
to his present purpose in making the plan 
for Dame Peyton's roof. 

Lucy begged of him to let her see it, and 
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to explain it ta her before be showed it to 
his father, that she might understand what 
he was about Hany said he would ex- 
pl^n it to her with pleasure ; but he thoxight 
it would be best, before he showed her his 
drawing, to give her some general notion 
<^ the prindples of roofing, or else she 
could not understand whether his plan was 
fight or wrong, or good or bad. 

Lucy said that she should like this very 
much, if it was not very difficult to under- 
«t&nd. 

" Not in the least," said he ; " my 
father explained it to me, and I will try 
and do the same for you. I will begin, as 
2 remember he did, by settling first the 
thing to be done. In order to have a good 
roof, it is necessary that it should be so 
constructed as to enable it to bear not only 
its own weight, but the weight of the 
thatch, or tiles, or slates with which it is to 
be covered. It must be made so as to stand 
steadily, and so as not to push out the 
walls of the house. It must be fastened 
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«a die haiatr so that it may not be bloim 
ttway by ihe wind ; utd it must slope, ao 
ai to cmrry oB the water, which &Us wh«t 
H rains or SDOwa. Besides all thia^ a good 
roof should be as light as may be comostent 
with strength, not only because it abould 
pvess as little as possible on the walls of 
the houses bat beeauae there abonld be do 
waste of timber, tunber bdng soEaetimes 
scarce ; and even in couatries where there 
it plen^, it wonld only weaken the yntk. 
by useless weight, to employ more timber 
' than is necessary for strength." 

"Ves, I understand vtry clearly the 
thii^ to be done," said Lucy ; " now for 
the wny of doing it. But you said one 
thing, Harry, which I think waa not quite 
correct; you said roois must slope to let 
00" the water, now I have seen flat nx^." 

" It is true," said Harry, " some roofe 
are flat; but in general, as I shoohl hsre 
said, nx^ are made to sk)pe from the 
middle, down to the fixmt and to tite 
back; not only to let the water run off, 
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Isttt for the stmigth of the to<^, as I will 
explain by and by. Some slope more, 
you know, and some less." 

" Yes," said Lucy, " and some are ugly 
and some aje pretty, I hope that is to be . 
cwindered in your good rooT." 

" Ym," laid Harry, " and aome are 
strong and some are weak ; that is to be 
considered furst Under the thateb, slates, 
tiles, or whaterer the ontside of the roof ia 
covered with, you know, Lucy, there must 
be some sort of frame- work, which supports 
this covering. Have you any recollection 
of the look of that frame-work ? You baTe, 
I know, often seen the roofs of houses 
before they were slated, have net you ? " 

" Very often," said Luey ; " yet I have 
onJy a general notion of a sort of wooden 
work, as you aay, sloping both ways from 
the middle, with some sort of triangular 
shaped firaineB nademeatb, and straight 
pieces of wood nailed across these." 

" That is the general lo(^, and I will 
explain the use of thow triangular firamea," 
said Harry. 
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" The use I think" said Lucy, " was 
to support the weight of the pieces of 
wood to which the slates were to be 
jastened." 

" But why should, these frames be tri- 
angular," said Harry, " do you know? 
Would they do as well if they were not 
that shape ?" 

Lucy said she did not know ; she had a 
feeling that they would not be so strong, 
but she could not exactly give a reason 
for it. 

. " Then I will show you," said Hwry, 
" for all roofing depends upon this ; and 
if you once understand tiiis well, all the 
rest is easy. Suppose that this frame was 
not a triangle — suppose the base, or piece 
that goes across, taken away, and the two 
sloping sides placed on the walls of a 
house, with their upper ends leaning ^;ainst 
eaph other, what do you think would hap- 
pen?" said Harry. 

" They would hardly stand, 1 think," 
taid Lucy, unless they were fastened to- 
gether at top, and &stened to Ae wall in 
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some way at the bottom. Th^ would slip, 
tike cards which we set up that way in 
building card houses." 

" Very well," said Harry, " so they 
would. Now suppose them fastened to- 
gether at top, what would* happen when a 
great weight was put upon them?" 

*' Still they would be pressed out at 
bottom," said Lucy. 

"Now how will you hinder that?" said 
Harry. 

" Fasten them well to the walls on each 
side," said Lucy. 

" But," said Harry, " the weight must 
still tend to press them out at bottom ; and 
if they are fastened to the walls, then th^ 
walls must be pressed out also. Look at 
this ruler of mine," continued he, opening 
a carpenter's rule, and setting it up like a 
sloping roof upon two books ; " these two 
books may stand for walls, and you see 
they are pushed down when I press my 
hands upon the roof." 

" I understand," said I^ucy. " Now I 
perceive the use of that piece cf wood at 

Ca.l:.-:ij,CiOOtjl>J 



hoUoffl^ that base of tJae tdan^fulaF fraise 
wbtch y«ti took awaj; we mml put it 
back again ; I see it is the gr«at, tbe tm\j 
Vksexigth of t^ whole. The ends of the 
two sloping pieees must be well fastened 
to that ; tbey are then held together, and 
cannot be pressed out at hotlcw, and the 
weight (ttk them will not th«i push out the 
walls." 

" But now belbre we go on any further," " 
said Harry, " let me tell you the names 
of the different paits, or we shall get into 
confusion. A roof made in this manna' 
is called a {rained roof, ot .a trussed roof. 
The two sloping pieces of this frame are 
called primcipai rajiers." 

*' I have heard the tenants in talking to 
papa about roofs a^ for a pair of prinei- 
pals," said Lucy; " now I am glad to know 
what is meaut, and what they wanted." 

" And this piece," continued Hany, 
" which goes across at the bottom, and 
forms the base of the teiangle, holding, or, 
as we say, ^ng it together, is called the 
girder, or tkrheam: sometimes this piece 
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IB DOttplsMdittt tin bottom,. 1^ b^ifff u^ 
andtt&eo it is^oaUod i&Q coUap-b^rth" 

' ' Tfata whdki mmk be isuch ^^aken whso 
k is bi^ec i^than wbea it: 19 qi»it& Ett Om 
bottom, I thinlc^" said lamy'. ■ '* I woul4 
Ita^le^ h&Vfea tie-besmi tjian a^ ooUfUi-beam, 
i£ jt were ta base & rojo£" 

*' You ar& veay right in tiiat," aald H^ny^ 
" Buti let as: g«i oih Suob ^BHuea aS: these 
ase sufibsient fin a amall roo^. lil&e Baroe 
Peyton's.. Six oc aevrai «£ tbefle^. i bfiU'eT», 
thece vt^ene-ia bco old; voof; t^y ^jiere all 
futeiijad togedKB ab top byt along piflCQ 9f 
wood called a. im^-rpalb, anA »i haUon 
dtejr/weve seeueed to<^t pieces'. 0$ wood od 
tbe top of &e ■wAtiai of the tkoufle, whieb 
atn^a^XlieAwaU-platea; ov&r tbefle. vere lakt^ 
about a &ab asuodev, ait^jder but straJ^ri: 
bvaocbes of trees, about tbe tbiclcDesa of 
my wrist. Tbt^t lie accost from fnm^ to 
frame boiiaentally, and sometimes over 
tbese titey lay hurdles, to support tbe 
tbatch." 

" I ^Qik. Dame Peyton's bad hurdles," 
said Luoy. ^ I recoUect looking up. one 
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day at the loft X remember the look of 
the hurdles, and the thatch above. All that 
you have told me about a roof, Harry, is - 
not nearly as difficult aa I expected; it ii 
really very simple aud easy." 

" Theo this is all that is necessary for 
the roof of any small house," said Harry, 
" where, the width or span is not above 
fifteen or sixteen feet, like Bame Peyton's."" 

" Was there-any particular fault in her 
roof except old age ? " said Lucy. 

" Yes," said Harry, " there was ; a fault 
which prevented It from lasting to old age- 
It was not at all old, but weak. It had the 
very fault you said you should not like to 
have in the roof of your house ; instead of 
having girders, it had only collar-beams, 
which were placed so high up that they 
had not sufficient strength to prevent the 
fHincipal rafters from spreading out" 

" How foolish the man must have been 
who built it in that way," said Lucy ; " or 
do you think he had any reason for it?" 

" He did it, I suppose, to give more 
foonj over head in the loft," said Harry, 
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" You will not do so," said Lucy. " But 
except that you will have girders, will 
your roof be the same as the old on6?" 

" No," answered Harry, " mioe must be 
different in other ways, and I will tell you 
why. The span of Dame Peyton's new 
roof must be considerably larger than that 
of her old one. You know the shed 
which goes along the whole length of the 
back of her house ? It has a lower roof, 
that slopes from the back wall — a pent- 
house roof; that roof is to be takea down, 
as it lets in the wet. She will have the 
wall of that shed raised, to make it even 
with the walls of the house ; and she is , 
determined to take away the present back 
wall of the house, which divides it £rom 
the shed." * 

■ " Then the new roof is to cover the 
whole," said Lucy. " I am glad of it. 
Now show me your plan." 

" First answer me one question," said 
Harry, " jnd tell me what you would do 
yourself. The spaa you know is to be 
6ve feet more than that of her old roof; 
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IjiM* the, g^44ef^mQ4tt bf} ^ejo^td^^r, 
W«t t>e t^rgUh of it wijl be mifljb g|^«ii4fir. 
m propisxtion to,the pi^sipftjp." 

"•I if^e. that the gipdor mmti be ten-ibly 

^ middl.e.'^ 

''■ Ye^," sw} I^btrry, " espwiaily wh^ 
tjb* weigbt ^ the kUchep- (^eili^g i^ to be 
Vidded to it belpw. '^%e^ tbe qq^tioBi I 
98i(; yet» ia» boi^ w>ul4 yw ppwent ihia. 
giwler from benfiiegr 

^^ (^ONid D<A y«i tie ijt Tip in the nKl<Ue 
bji a r^jM, Gwd iwind. the heus^ awi thea 
fiwtened iwU tp tide- top of &e coiofl whera 
theraflen mfiVtV aakfid l.u«y- 

" Vwy wjdJk'' 9Wii H«Myi " but why 
mtk a. cop«?' U you please ^»wiU ti« 
the giMer in a man's way, with a piece ^ 
timbai!. A atreng straight piece, caUed a 
ItMtg-potb, V set up perpend iicidarly, apd 
fastened into the ouddle' of tiie girder- at 
bottom, hy w^rtidng or dove-taUiag it; 
wd near the top, notches arc out, in wlu^ 
the upper cada of the principal are fixed ; 
so that im &et &is post hanga upon tbe 
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t>FRiclpals,'Baa tis^ejr t%n agiKCOSt it, (bey 
matually support one aoother, and hold up 
tiK girder, -wbich yeu «ee eaaiUrt'betid in 
the middle now." 

"Thdt is exceU^"aa(id ijuby. "Now 
I understand it all." 

"All as fiirias I hSTe tokl yoa," said 
Sany-; " butallis notpeifeietly Safe yet 
There is HrtcAh» thing which might^hiq)- 
pen, another dang^ of 'Which I have not 
told you: in "my roof, you see, ttWWilythft 
girder is rawAi Iong;ef, but the sloping 
rafiei^ ' ftlTO'at-ei&lUdi 4oDg8r than >in ^e old 
roof, and consequently 'WM^et ; Khey it^ 
require sotne forthei: (ftttoglhenin^, *spe- 
ttifillyif'Sir RupcAt Slktes'^ehouse, ashe 
talks «f 'd&iog, same 'tiate «r <»th^; imiy 
K»of tterefere musfbeabJe to suppArt thie 
weight of slates. How shdll I strengthMi 
the principals, tod'where? IkII mie 'hefore 
lafcow ybu my drawing." 

*' You should ■ sti-engthen ' Iheta ■ in the 
middle of their fefigA, I Ihink," aaid Luey, 
"■where Aqr afteAe'weak^t." 



,,Gootjl>j 



• 190 

" I thiok so too," said Hany; " and 
how?" 

" Could not you put up sloping piece* 
from the bottom of the ]ung-post, to the 
middle of the principals ? Would not this 
do, Harry?" 

" I hope 80," said Harry, " for that is 
exactly the way I mean to do it. Here is 
my drawing now ; hsre are those sloping 
pieces, as you call them : their right names 
are, I believe, braces, or strutts." 

*' Two names!" cried Lucy; " I wish 
they had only one, and then I should have . 
but one to remember." 

" I am sorry they have two, but I can- 
not help it," said Harry. " A workman 
mu$t know all the tt&mes, because they are 
sometimes called by one and sMnetimes by 
another, by different people." 

" But one will do for me," said Lucy ; 
" for all I want is to understand you ; and 
if we agree upon one, and if yQu use that 
tame word always, that will do." 

*' Then let us call them atriMs" said 
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Harry. " There are some of the partB of 
a roof which tend to push asunder side- 
ways, and some which pull downwards. 
Now look at this triangle before our eyes ; 
look at all its parts, principal rafters, gir- 
der, king-post, strutts ; tell me which tend 
to push and which to pull asunder?" 

Lucy looked and coosidered each, and 
then answered, " These sloping raftera tend 
to push asunder, if they are not prevented 
. by the girder." 

" You need not repeat what prevents it," . 
said Harry, " I am sure you know that. 
But now tell me plainly which have a ten- 
dency to push and which to pull." 

" The principal rafters have a tendency 
to push out," said Lucy ; the girder to pull 
them together ; the king- post tends to pull 
downwards, especially if the weight of the 
ceiling of the room below is added to the 
weight of the girder." 

" Right," said Harry. " It is necessfury 
for any body who is to make a roof to know 
thift clearly ; because, when they come to 
die choice of their materials, they must 
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: liBvefie«u of-diA^aii soiiteto'resKt'ltte 
pu^ or Uie fuU. Bot LM£d not expiaiii 
^is-motetD yeu, Aiaooaae yoa ore not to 
be'a 'woikaan. ^Axd now:! Ibiot I bave 
but Itttie 'more 4i> ^CKpitia to yea iki jo^ 
fitan. 1 have three «f 'Ibese .&U1KB, cm- 
nected 'fai the -same wanner 'as on ^the'oid 
to^f, by a-ridge poie at to^ >and 'by ;the 
•wall plates below." 

" Three ! only thme of 'those finmet," 
said Lucy. " Why should you hare -oi^ . 
three? ia Dame Beyton'a-i^d roof you told 
me theie ware five «? «ut, 'aud yoats is ta 
be ■much 'larger." 

" True, bat I will <diOw yeuiiotrnaiMe 
is-to'be Gtpengdiened. I -wn toiiave pur- 
tiH$, 6r, -as Jioroe :pie(^>pFOnouiice them, 
purioins?' 

^' And 'what 'UK piiiltae, J(» pv^oins," 
laid Lacy, '* wid wlwre do they go ?" 

" They rest upon 'lirepriiycipal nifkers, 
just-afeoveyiwr stru!ttB,wbiidi areputinon 
put^poBe to «upport their 'wwi^, 'A^jwitoi 
^alang'piece of tiniber, 'that -goes'Iwri- 
VMMaltyocroBs'&e^rBnwsi'one' on caoh side 



of the TDof; and as SirBupert talks <rf >■ 
slsting Dane Peyttw's botiee some time or 
dither, tkough it is oaij to Ibe diatoWd now, 
my roof had better have purlfaus, to m;^e 
it 8troi^ eBo^;ti hr fllates. Smt^Ier Tafteis 
ate tbeo fdaced betfreea the pnocipsl-Taf- 
ters; ^ey'ia<et^H>ut a feotasnader, andKre 
prereoted, by the pBifios, from beDding.^ 
To IheK mfters the laths are nailed, at 
proper dietances, acoording ^o the mm of 
the slates or tiles which are hung to tiicm. 
^d now, as that n all I have to say, I 
yrSl go and* show my p4an io my lather. 
I hope," added he, -sto^ng to ooasider, 
" that my roof is siroiitg e»oi^h : if it is 
atft, i most palt in qneeK^posta, as well as 
a king-post; but perhaps that would make 
it too complicated. I think it wilt do 
without it I will ask my father's adrice." 
" Bat first," said tmcf, " just stop one 
moment mon, my dear Harry. What is « 

■ " The queea-posts," said Hany, '• are 
hung to the upper ends of't^tvro'ifbutts; 
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'« and like &e kiDg-rpost, which supports the 
middle of the whole girder, they support - 
the middle of each half of the girder. Id 
roofe of great span, or width, such as of 
churches and playhouses, the queen-post 
has her strutts also, forming fresh biangles 
just in the same way, and all for the same 
purpose, to prevent either girder or prin- 
cipal from bending ; in short there is but 
tittle difference between the king and the 
queen." 

" Except," said Lucy, " that she is 
neither so tall nor so strong. • But thaAk 
you, Harry, for stopping to tell me all that, 
I understand it quite well." 

"Then I am quite satisBed," said Harry; 
" and now I will go and show my drawiag 
to my father." 

" Why should not I go with you ?" said 
Lucy : " I want to hear what papa-says to 
your plan, and whether he likes it better 
than the woodman's." 

" Come then," said Harry, " and you 
will hear all about it" 
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. ^ It looks veil, Hany," said Hs falser, 
to he looked' at Harry's drawing of his 
roof. " But now explain it to me." 

"Will you let Lucy explain it, Sir?" 
said Harry, " 1 believe ske can." 

" Do so, Lucy," sa^d ber fatlur. 

She did explain it very well; and the 
uses of the several parts, and called each 
by its right name. ■ 

- Her father smiled at the readiness with 
which she spoke of principal-rafters, gir- 
der or tie-beam, king-post, and strutts. 

" I am not sure," said he, turning to 
Harry, " that knowing ail these names 
may ever be of much use to Lucy ; that 
must depend upon circumstances ; but of 
one thing, which Is independent of circum- 
stances, I am sore, that the disposition your 
sister shows to turn ber attention quickly 
to whatever interests her friends, and to 
learn all that can enable her to sympathise 
with them, even when she can no other- 
wise join or assist intheir occupations, will 
make her, if she pursue this habit in her 
fiiture life, agreeable as a companion, be- 
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lw«dBa:a;fU«sd,jndiuaUbk aiammtta. 
But to r^un to yow plaa^ Htny' added 
his &tb^. 

" Is a qtKc«-p«Bt Qecaray?" said 
Harry. 

" Not «l; «tU, Hai;y ; yma roof inll be 
qwt« Btnxig enough, if the tinher is well 
ebeaen. I vpfirvm of foar phn; tod I 
am so well pleased with e^ and with your 
wwbte be «f we, that I w^ (pve ymi all 
the aMtwbwice I icno. I will, m the first 
place, ioofc at tfie timber for jou, and mo 
that ead) piece n £t far Ae poqiose, be- 
cause you have eot had cKpadesce enough 
to ja^ what will bear the vfWf^t or 
strain wlmk » to oome iifXMi iL" 

" lltti^ yott, btber, that ie the vny 
IjbUi^ 1 lOMat to aek; an J cannot do it 'iot 
ipjiself. I IcQOw, not oi^ far wut of es- 
periepce, bui of eoatttUsig else, fidher," 
added Ibny, swdiag; " annaliKig wiiidi 
I know I do want, md without which i 
etmnotcaJenhtte for ii^jnelf iidnt weiglil or 
atrain eaif roof «r «reh «ither woi^ beu." 

" Oh, SM^w^ics ye* acaean," siid 



}Maf. " No, papa would not put yoti ia 
maad of that again, l^cause he knows yon 
are doing all yon can. He has never 
ouBsed his half hooc at mathematies one 
amg^ day, papa, even in t^ midst of thb 
great press t^ busintss about the roof." 

" I know it," said her father, "liierefere 
I would not spur the willing horse ; Aat 
.would be croEity, according to the best 
definUioit I ever Iraard oi cruelty, the girii^ 
Mtnecessary pain. 

' After the timber had been selected, numj 
little provokii^ difficulties occurred, such 
as to' die young architect appeared extra- 
ordinary, but which his experienced father 
assured him were ordinary, and almost in 
eritsble disappointments in canying on any 
work. First the sawyer was not to be bad 
the day hs was wanted, to saw out the prin- 
cipal laAers; then the carpenter made a 
mistake in the height of the king-poet ; he 
cut it too short, and it did not fit; He 
said that Harry had given him wrong mea^ 
aures ; Hany was f(»^:«d to submit to this 
<dia^» though he knew it wa9 unfost 

• [.3,1. :i-,C(K>tjl>J 



198 

But he had not written down his ti 
therefore he could not prove that he had 
been accurate in his directions. At lengthy 
however, the new-king post was made, and 
the work went on smoothly. Lucy watched 
its progress with great pleasure. She was 
interested in every part, not only as being 
Harry's job, but because she understood 
what was going on, and the use of each 
thing that was done. Even to the making 
of a mortice, and a bird's mouth, she learned 
exactly ; for as she now knew the import- 
ance of making joinings and fastemngs 
strong, she was anxious to learn how this 
was to be done, instead of being contented 
with the vague idea, expressed und» the 
genera! words, things must be fastened or 
made fast. 

- At last the mason's and the carpenter's 
work were finished. The walls of the shed 
were raised; the wall-plates put on, and 
the roof on the wall-plates. The thatcher's 
work was brought to a close. The whole 
was complete. Harry, who had been un- 
Femittmg ut his attentioa to the business as 
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it proceeded, saw its completioa with great 
Satisfaction; and Lucy, ever his ready 
messenger of good news, ran, the harbinger 
of joy, to call her fether. He came, saw, 
and approved ; his apprdbation increased 
after a strict examination of every part of 
the construction and execution of the work. 
Lucy was delighted ; and it would be hard 
to say which enjoyed most pleasure, she, 
Hairy, or Dame Peyton. When the dame 
at length saw the place cleared of the 
workmen's tools, even to the last dab of 
mortar, and the' last chip ; when all before 
the door was swept as clean as besom and 
Aew besom could sweep, then and not till 
tiien she allowed herself to rejoice ; then 
she put on her white apron, and came out 
to where Harry and his father were stand- 
ing looking at the roof, and delight and 
gratitude were expressed in every line of 
her happy old face. She said, and she 
proved, that she could not be tired of look- 
ii^ at it. She went up into the loft, and 
ezanuned it herself, and listened to all 
Hany*s father said, and enjoyed every 
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wond aadlMkof coatiaeaia^ao. bcitoiKeit 
i^t^ Harry ^L upoatbe nx^, but msvay' 
diatSMt m not ofierwg a word oS pcaiae 
heiaelf of vluA she knew Dodiiiig &beat. 

Qtalf tiiis: Ae knew rigjbt well, -^tat she 
WB» very much obliged to Master Hany* 
and that she should feel the cam&at oi his 
KK^ aa Img as she Uved, she was awe. 

Sir Ri4>e£t Digby also came, saw, and 
approved, after an eqaally caie&il examHift- 
ticA. He thanked Harry for the pains he had 
taken ; obaerved that he bad not orer-rated- 
his poweiB ; and said, that,- indepeDdently 
of the service done to Dame P^ton and 
to hiHuelf, he was heartily glad to fiod, that 
Hany could steadily go through wiU^ siidk 
aa undntaking as this. It miist give hia 
eonfidence io hisMelf for the future. 

Sir Rupert's commendatirai waa given,, 
not lavishly, but in a very careful, laeasued 
manner ; it was plain that he would have, 
liked to say more, but ibaX he n^ramed. 
The nM>rc he liked any youi^ peracnsr the 
more careful he was^ not only to avoid, 
flattering, b«^ even to abstain £iom ^«ffig: 
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ilbmt &6 lugh mges of pcue early is 
tife, however well «smed. 

" There w so inucb," said he, " of hard 
WDik which must be done in after Hfi^ and 
gone tiuo^^ without pnuse by alj who do 
their duty, dkat we oug^t not to overpay 
kr the beginiung." 

" For fidntin; age what c^vdiiil drop remidDB, 
If our intemperate joutti the Tesael druns." 

Whether all hi» ywug irioftds approTed 
of this anti-praise principle of SicRnpieK'Sr 
(NT whethNr, like Hany, the^ liked hiiU all 
die better for i^ we eamiot. datude. Uncy 
looked doubtful ; but one point is certain^ 
that she much liked the next thingf he said, 
which was, that Lady Digby and he hoped 
tb^ th^ would aU come the next Mtmdaiy 
moming to pay tliem a long-promised visit 
at Digby Castle. It must be, he added, a 
long visit; he had much to show his yofim^ 
firioidB; and he hoped to be able to amuse 
and make thein happy, though be could 
not promise them any oHnpaaioos of their 
own age, a* none of hia nephews or nieces 
K fi 
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were to be had ; aad faifi son Edward, hi^ 
only son, was at Cambridge. But tfaer« 
Was. a workabbp st Digby Castle, and that 
be knew would be enough for. Htmy ,' and 
an old garden and an old hermitage for 
Lucy, to say nothing of a new conserva-. 
tory ; and a library for . all, with booka 
that were not locked up; chess boards; 
battledores and shuttlecocks ; nine pins in 
the great hall, for rainy days ; and bows 
and arrows, and a tai^et on the green, for 
fine weaihen 

If such delights the mind may move^ 
who would not wish to go to Digby Castle ? 



Harrt and Lucy's father and mother 
had now been at Rupert Cottage for several 
months; and on some happy Monday, 
late in spring, we find them actually on 
the road to Digby Castle. 
- " Which way would you please to go. 
Sir!" said the postilitm, looking back; 
" would you please that I should drive 
round by the new approach, as they call 
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it» or turnup here, bjr the aVenue; this is 
the nearest way, only it is up hill> Sir?" 

'* Go by the avenue, if you please." 

Harry and Lucy were g^ad of that. 
They drove in through a massive gateway, 
under the spreading arms and meeting 
branches of fine ancient oaks. 

" Now for the first sight of the castle," 
cried Lucy ; " and there it is, lode Harry, 
with its towers and turrets, and spires, and 
pointed pinnacles. It is a Gothic castle, I 
know ; I hav6 seen a print like it in Brit- 
ton's Beauties of England. Look out at 
my window, Harry, and you will see much 
better." 

■ While they slowly ascended the hill, they 
had leisure to examine the front of the 
castlCf though it was now and then inter- 
cepted from their view by the long-extend- 
ing arms of the trees." 

" I like that great deep daii archway 
eatetnce between those two projecting 
towers," said Lucy. 

" So do I " said Harry. 

" I like itbecause of the light and shade,'' 
said Lucy> " and because it is like a pic- 
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tate.; it U picjuicaqas, ia it not, Hiuam»? 
It is Twy prettjr." 

" I like it, because it is very awful too," 
said Harrf. " It looks solid, and secnre; 
BO danger of that arch ever giviBg way; 
evMi with all tbe we^ibt o£ that fMle of 
building on tbe top of it. Befive it oottld 
6ome dowa, the asch most dirost out those 
two solid round towors on each side agwnst 
which it butts." 

" True, Harry," said bis father, " that 
is the use of those weig^ towen, which 
you will c^ten see in tbe uched entrances 
of (Gothic buildings." 

" I like those spiry pinnacles," said Ijicy. 

" Yes, the minareU, as th^ sse called, 
ftre Toy pret^," sud hear motiier. 

"Mamma, I like those pointed arches 
b^ter than round arches," saidUicy; "and 
I like those faan^ing-out bow windows too, 
those which look like three windows bound 
in one^ with carved stone^wed frames, snd 
with all those ornaments of scollops and 
roses over each windenr." 

Her fodur told her that what she called 
the stona-work fiaaacs, which ^vide the 



light into covopuinients, are called mul- 
Uom, He told Hairy it was as well to 
know t^rig^t names (^ these things, espe- 
cially as they can be learned with so little 
trouble at tine tine we see the buildings 
before us. 

" I like the lattice windows," said Lra^. 

" Outside they look pretty," said Harry; 
'* but I should think the rooms must b« 
Tery daik within." 

He observed slits instead of windows in 
one old tower, and he sofiposed that these 
were used for shooting tiirough, in&e time 
of bows and arrows. 

" I like the little jutting-oat windows, 

mannf nH j" Baid LllCy, 

" They are called '<mel windows/' said 
her tnoth^. 

" Oh yes^ oriel windows. I hope we 
shall sleep in one of those rooms. We are 
to stay some time, you know. Hairy." 

" I am glad of it," said Harry, " that 
we may have time to look at every thii^ 
I hope we shall go all over this castle. It 
looks \ery large." 
' " Yes, and £br «aly two old peofde to 



live in," said Lucy; '* Sir Rap^ and 
Lady Digby; I should think that th^ 
would be quite melancholy in it, and almost 
lose their way." 

Her mother told her that they had often 
friends in the house with them, and that 
part only of the castle was inhabited at 
present ; tfae ollker part was unfurnished, 
and she believed shut up. 

Lucy particularly hoped that they should 
see this part; and she also hoped that 
there was a dungeon, and a keep, and a 
moat, and a draw-bridge; of all which 
things she had read in descriptions of old 



Her father told her, that there had been 
a drawbridge over a moat which had sur- 
rounded this castle, but the moat had been 
filled up, and the draw-bridge destroyed. 

Harry regretted the draw-bridge; he 
should have liked to have seen how it was 
pulled up and let down. Lucy moaned 
over the loss of the moat ; but, upon being 
cross-queationed, it -appeared that she had 
Dp clear idea of what a moat was. Her 
father told her that it was (Hily a deep wide 
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^Qcfa, or ditch, over which the draw- 
bridge was let down, to admit thoge who 
were to be received at the castle, and 
drawn up ^ain to prevent the entrance of 
enemies ; tuxA that during the old times of 
the civil wars dMost every castle had its 
draw-bridge, and its moat, which was some- 
times filled with water and sometimes dry. 
The idea of the moat being only a deep 
ditch satisfied Lucy for its having been 
filled up ; and her father told Harry, diat 
he might see the traces of where it had 
been when they walked out. As to the 
keep for which Lucy inquired, her father 
told her, that the keep of a castle means 
the strongest part of the building, to which 
the inhabitants of the castle used, to retire 
when the besiegers had taken the out- 
works. The dungeon was usually at the 
bottom of the keep; but there was no 
chance of her seeing one here, as it had 
been long since destroyed; Harry re- 
joiced that both the dsys of civil wars, and 
of baron's tyranny, were past ; and Lucy 
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said ihtt would be ooDtent-vi^iomt going 
iato A Aaagtaiu 

By this tiiiK they had driven over the 
fiUed-up moat, and reached th« entnnce to 
the castle. Hafry'a fiither showed him, at 
^ie top o^ the ardmay, the remaina <£ 
the portcmlfy; a aort of gate, whidh was 
iraned of thick cross bars of wood, and 
made so as to let down in case <^ surprise, 
to defend the entraikce. A good old peacn- 
ahle porter now stood where the portcollis 
had fonneiiy been let down. 

They entered the castle by a ipaci- 
oos hall ; at the fivther part of which was 
a daric oak staircase^ in two flights of 
low steps, leaxUog to a gtUery across the 
end. In this hall there was a vast fire- 
place, a hi^ oak btblo) and a set of black 
chairs curioody carved. A pair of jack 
boots, and a cro6»-baw, hnDg on one side 
of the fire-place ; and (m the other a stag's 
head, with branching horns. Along the 
wall) opposite to die fire-j^aoe, hung a 
row of small black buck^a. Harry wa? 
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going ta ask vbftt was the use of thsMi 
bat Sir Rupert Digby at thst moment cam* 
into the ha^, to welcome them. He toiA 
them, thata lai^ pai^ had left the caade 
that momii^, aod that they^ had the hovM 
to themselves. 

** We shall dine early; so that the young 
people may hare time to run about, sotd 
divert themselves as they like," added hoi 
hxiking at Hany and Lucy. He saw 
Ifeiny's eye glance at .the buckets^ " Gueaa 
what is the oae of UtoBeV said he. " } 
should tell you, tbat they are not made of 
wood, but of leader." 

Harry guessed ngk^j, that they wmeto 
carry water In case of the castle being on 
fire. Lucy thought there was little danger 
&at this- castle should be burned, the vaUs 
looked so thick : she forgot Ae, rooi. In 
the room in whk^ they dined, she ob- 
served the great thickness of the Wall^ 
which admitted of three chairs, standtn^ 
beside each other, in tiie recessed windoTtifk 

After dimiep was over,- including the 
best part of dinner, in the (^nsion of young 
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people — the dessert — Harry and Lucy 
were told, by kiod Sir Rupert, that they 
might go, if they pleased, and amuse 
themselves by looking at the castle ; per- 
haps they could find their way over it 
alone, and would like better to do that than 
to have any body to show it to them. 
Lady Digby promised to have them sum- 
moned whenever they should go out to 
walk. " But we old people like to sit 
some time quietly after dinner, and you 
young folks like to slip down from your 
chairs directly, and run ofi*." 

" So ofi" with you," said Sir Rupert, 
" and be happy your own way. Only re- 
member," added he, " there is one door 
which you must not open till' I am with 
you : the first door on your right hand, as 
you leave die hall to cross the court." 

" Describe it to us very exactly, if you 
jJease, Sir," said Hany, " lest we should 
mistake." 

. " You caimot mistake it," for it is of 
iron," said Sir Rupert, " and alt the other 
doors are of wood." 
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■ " Of iron !" repeated Lucy, as soon as 
she and Hany were alone together in the 
hall; " an iron door!, not to be opened. 
I remember when I was at Aunt Pierre- 
point's I heard them reading Some story of 
mysterious doors. I wonder, Harry, where 
that iron door leads to." 

" My dear, why should it be myste- 
rious because it is made of iron?" said 
Harry. 

" No, not merely because it is made of 
iron, to be sure," said Lucy, laughing, 
" but because it is never to be opened." 

" Till Sir Rupert is with us," said 
Harry. " I suppose there is something 
that would be dangerous for us to meddle 
with in the room." 

" What sort of thing, Harry, do yoa 
think it is?" 

*< I do not know, and I do not care," 
said Harry. " I dare say it is nothing 
that would divert us; at all events we may 
be contented with looking over the rest of 
Uie house. Sir Rupert would have told 
UB, if he had chosen that we should know 
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boor; and I adviae ytm, my dear Ltity, 
not to think any more abcnit it." 

" Very wdl ; if it is not right I will 
ntA," said Lucy; " only I am a lUtle 
carious." 

" Very likely. Very natural for women; 
but conquer your curiosity," said Harry, 
" Come, run up this flight of stairs, and I 
will run up the other, and meet yon in the 
middle of the gallery. Who will be i4> 
first? one, two, thre^ and away." 

lliey ran up, and their heads met in the 
middle of the gallery, with such force, 
that the light flashed from. &ea eyes ; and, 
aa Lucy said, all curiosity was driven out 
at once. Recovering after her forehead 
had been well pitied, and after Harry had 
ecnnforted her by the assurance that it was 
red, and would grow black, and that she had 
been certainly very much hurt, she looked 
to see where they were, and where they 
diDuld go TUBXt. They saw a large lobby, into 
which the gaUery opened, with many doors 
on each side, and a i»a//ion«^ window at the , 
end. Hoxry ran and o^ned the doots on 
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one wie, and Lucy on the a&et. Lucy's 

doars.opened into bed or dresshig-rooms, 
1^ any odicr roonis, only that the iuroi- 
tare was more massiTe and old-fa^kmed 
than usud, with plenty of japaimed cabi- 
oets, and high folding skreeos. It was all 
very comfortable, but oothing new or ex- 
traordinary, ^e ran back to see what 
Harry had ibnnd, iriiom she heard calling 
to faer to Ibllow hisi. She fbilowed throng 
innummerable little dens of rooms, ^1 mi> 
finni^ed ; some hung with tapestry, some 
woinscoMed, some bare walls, all with 
comer chimnies, ind dee;ily-<eoe8ied lat> 
tioe windows. 

" What p^eon hcGes- of rooms," cried 
Lacy. " Little light, and great hei^t; 
there is scarcely room &r a lued, «nd a 
cbair, and a table, and no room ibr -a, sofa." 

" So& wdeed, nobody thoagl^ of so&s, 
or such luxuries, in those war times," said 
Hany. 

" Fine comCiart people .bod in Aar 
fine castlei in olden times, as ihey call 
them," said Lu(^. " Bed chambers in- 
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deed! There is scarcely room eVen for 
such little people as you or I, Harry, to . 
turn about. How could great people 
manage? especially when they wore hoops, 
which I believe they did in those days." 

*' Not men," said laconic Harry. _ 

" Not men," said Lucy; " but they 
wore armour,' and swords, or diggers, 
which must have taken up room. There 
is more space in my little room in our cot- 
tage." 

The space that was wanting in the 
rooms, Harry observed, was wasted in the 
walls, and in the passages. As they were 
crossing one of these, they opened a little 
door, through which they looked down 
into a narrow empty space, cut out in the 
thidcDess of the walls. 

" What could be the use of these places," 
said Harry ; " wiUi all these spiral stair- 
cases, and odd jiiches ? " 

" These were for hiding places in the 
wars, perhaps," said Lut^. 
. " As if men and warriors would hide 
like cowards," said Harry. 
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" But women and children would be 
very glad to hide," said Lucy ; " and plate, 
and goods, must be hidden: and I have 
he^ even of men, and warriors too, who 
were very glad to hide, and to be hidden ; 
but now those vile civil wars are over, 
these places and these rooms seem to be 
good for nothing but to play hide and 
seek in." 

Lucy went forward, and opening afold- 
ing door, eiclaimed, " Here's a room large 
enough to please us, Harry !" 

" It could contain half a dozen of the 
others," said Harry. 

" I snppose this must have been the 
state bedchamber," said Lucy, looking at 
the remains of a crimson velvet bed, whose 
heavy canopy, within a few feet of the 
ceilii^, was supported by a rough cord, 
hui^ to a staple. 

" I wonder," said Lucy, as she looked 
at the remnants of a laced counterpane, 
which covered the low bed, " whether any 
king or queen ever slept in this uncomfort 
able bed ; and I wonder whether there were 
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my tojsteries bekm^g totfae peoi^ Who 
lived ID diis place." 

** Mysteries," repeated Hany, ** abrays 
at mysteries ! I do not know wbat yon 
cm mean." 

At diis instant somethiBg between a 
Bgh and a giosn was heard from an inner 

Lucy grew pale. 
- *' A dog, I Bu^tose," said Hany. 

^ey l^tened again, and next waa heard 
a tbuadering noise, as if tbe house was 
coming down. 

" Stand still, my dear Lucy," said 
Harry, CAtching bold df her. " No dan- 
gter here," said he, looking up to the ceil- 
ing, which he iaw was safe. " I suppose 
thiA some part of the ceiling bra fi^en in the 
next room ; stand yoa BtiU and safe, tmd I 
will go and peep." 

' He wcRt forward, and looking through 
l}ie key hole, began to laugh, and bid 
Lucy oome on mid «ee what was to be 

He pushed Ibe dow open, and Lucy, 
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recovering the use of her knees, joined 

him. They saw a boy standing beside a 

heap of small billets of fire-wood, which 

he had just emptied from a basket; and 

while replacing it on his head, he was 

grinning at the glorious noise he had made. 

The boy had his back towards them; 

and when he turned and saw them, he 

started with a face of stupid surprise. 

" These be the annulled rooms," said he. 

" The what rooms?" said Harry. 

*' These be not the habited rooms," said 

the boy ; " you have missed your way, ' I 

take it : but you may get down this way 

into the court, and so into the hall, if you 

go down this back stone staircase ; but 

mind the steps as you go, miss, if you 

please, for they be a little ticklesojne." 

But Lucy, instead of attending to the 
boy's caution, only laughed at the word 
ticklesome; and as she followed Harry 
down the stairs, she began telling him 
about something she had heard, or read, 
when she was at her _aunt Pierrepoint's, 

yOE. III. L 
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' fr(»i tlie bcnk ef mytbecm, i^uch hsd 
frigfatened ha at the time, and had left «i 
impreMion of fixdish terrors upoa her 
mind. While she was talking very fast, 
her foot slipped, and down she f<dl ; imd 
would have faOen to the bottom of die 
ste^ stairs, but that. Hany, who was a 
few st^ beneadi her, iriopped her &11, 
and saved hinuKlf £rom being thrown down, 
by setting his foot against the wail at the 
turn of the staircase, for there were no 
banisters to catch by — and thus propping 
himself, he sustained her weight, till akt 
scrambled up 'and regained her footing, 
lu^^g his hair moet nnmerct£ally. 

" Now, ray dear Lucy, pray have done 
with you? mystetieif and mind whwe you 
put your feet," said Harry. 

" I will,** said tacj, much humUed, 
and trembling all over. 

" pid you hurt yoursdf much?" said 
Harry. 

" I do not know, bnt I believe I am a ' 
little scratched," she answered. 
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" I am wre wry km was not a little 
jHiUed." 

" My dear, I really beg your pardon ; 
but I was so frigkteoed, that I did not 
know what I did." 

" YoH had fiiuse to he brightened tktn. 
Bt|t now you are quite v^f sit down on 
this step, and rest till your coloiv 'Comes 
h^lt again," said Hairy, looking 9X her, as 
the light) through th^ slit in a lo^p-hole of 
the wall, shone upon her face. 

" Hairy, I hope I did .npt, hurt you 
very wicb?" 

" Oh ! HQ) my dear : what nmn m^ida a 
pull of his hair for a sister ?" 

" You ve ye^y go«d»" said Lycy. 

" Then do yop be yery good ; and do 
not say one wQid niore ^ili we are a* the . 
bottom of these tickipso^tf stoics." 

They reacted the bottom ip silepc^, and 
safety, and found themselres i^ ^ open 
court-yard. 

■ "With ijie ir^n door on our right hand," 
said Lycy. '* LoQk> Hwy, ^^^P i* is-" 
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"Yes, miss," said the housekeeper, who 
was crossing the yard, " that door leads 
only — " 

" Stop, if you please, ma'am," cried 
Harry : " do not teU us any thing about it, 
for perhaps Sir Rupert Digby does not 
wish us to know where it leads to. He 
bid us not open it." 

" There is an honourable young gentle- 
man," said the housekeeper.' " So I shall 
say no more." 

The housekeeper passed on about her 
own affairs, with her great bunch of keye 
in her hand, and Lucy followed Harry 
across the court. 

" I am sure, Harry," said she, " there 
is nothing wonderful about that door, be- 
cause she said that door leads only — that 
word only has quite killed my curiosity." 
' " I am glad any thing could kill it," 
said Harry, laughing. 

He turned to a part of the house which 
they had not yet seen ; but Lucy ran up some 
steps to look at an old-lashioned garden, 
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which she sanr' upon the slope of the hill, , 
at the back Qf the house. Harry followed 
her. The garden was cut in' terraces, one 
above the other, with sloping banks, and 
iteps leading up to them cut in the turf, 
and high hom-beam hedges, instead of 
walls, surrounding the garden. They ran - 
on through long alleys, between .double 
rows of thick yew hedges. Harry said 
these were as good as walls, and better, 
he thought, because nobody could get 
through or over them, so easily as over a 
wall ; and they looked green, and pretty, 
in winter time. 

Lucy said she woiild have them in her 
garden, when she grew up, and had a 
garden of her own; but she would never 
have any of her yew trees cut into strange 
forms of globes, and pyramids, and wigs, > 
such as those she saw here. An old 
gardener, who was clipping one of the 
hedges, told her he advised against them ; 
" for I have been making war," he said, 
" with the slugs and snails, black and 
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I cvald nenf rid the ear&^f them, on 
account of these receptacles tor Tenfiitt, 
diese yew hedges." 

" Good and bad in ereiy thii^," said 
Harry ; " one cannot see it all at fifst." 

Lwif was stmck with the gardener's 
ancient ^tpearance* and said he looked 
like the picture of a hennit 

At the word hermit he turaed again; 
and told her, that if she had any foncy to 
see a hermit, she might go on through the 
labyrinth, till she should come to the her- 
mitage, where she would find an old man, 
a great deal cdder than himself— it m%ht 
be two or three hundred years old — for 
he was of wood, and indeed a little worqi- 
eaten. 

Lucy ran throng the zig-zags of the 
labyrinth, and reached the hermitage, 
where th^ found the two himdred years 
old hermit, looking very yellow, leaning 
with one mouldering hand upon his table, 
inlaid with shells, the other hand holding 
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a wooden tablet, on wbich was an inscrip- 
tion that Harry tried to decipher; but it 
was so worm-eaten, that many of die let- 
ters were gone ; and when he touched the 
tablet, the wood in some places crumbled 
to dust, eaten, as it bad been, by the Uttle 
insects, which, with their tiny forceps, bore 
their way through the hardest wood. 

Harry could decipher only two words of 
tiie worm-eaten inscription ; these were, 
"rightly spell." 

' ' Oh ! " cried Lucy, " I know it all &om 
diose two words." 

" How can that be, Lucy," said Harry ; 
" for here are one, two, three— six lines 
in tluB imcription; and how can two 
worda tell you all that ? " 

" You shall hear," said Lucy. She re- 
peated the well-known lines from Milton's 
Penseroso ; which have probably been in- 
scribed, a million of times, in different her- 
mitages in England, 

" And may at last my weary age 
^d Dot the peaceful hennitag^e ; 
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The hairy gown, aod joonj cell, 
Wliere I m&y git and rig/nly tpeli 
Of every star that heaven doth shew. 
And every herb that sips the dew." 

Harry acknowledged that she had rightly 
spelled and pat it together, " How cu- 
rious," said he, " that only -two words 
brought the whole to your mind." 

" Very," said Lucy. " But now look 
at this curious shell-table." 

She had, however, scarcely time to exa- 
mine the colours and shells of its radiated 
compartments; nor had Harry leisure to 
decipher an inscription in old English let- 
ters, in the scroll the hermit held in his 
other hand, when they heard themselves 
called. The seventy years old gardener 
came after them, to say, that Sir Rupert 
Digby was calling for them, and that 
the company were going out to walk 
in the park. He guided them out of ttte 
labyrinth, by a short cut across the zig-zag 
paths, and showed them down some steps 
which led into the park, where their father 
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and mother, and , Sir Rupert and Lady 
Digby, were waiting. 

They now took a pleasant walk through 
the grounds, and went to see a beautiful' 
Gothic church, adjoining the park. Sir 
Rupert had some thoughts of repairing, the 
roof, and consulted Harry's father about 
the best manner of doing it. Harry lis- 
tened, and heard much about pointed ar- 
chitecture, and flying buttresses : and at 
last be learned by listening, and looking, 
what was meant by a flying buttress. He 
found, that a buttress meant a prop of 
stone-work, or bricks, built against the 
outside of any wall, to support it ; and a 
flying-buttress he saw was a prop of 
mason-work, raised in the air, like part of 
anarch, as it were, and flying' over from 
one portion of a building to another, in 
'order to support a weak and light part, by 
butting against some other which was 
sti'ong and weighty. 

Lucy observed, that the word Gothic 
sounded as if it came from the Goths ; and 
she asked whether Gothic churches, and 
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Gothic anjiei, were boilt by the Goths, or 
came from their &shioo8 of building ? 

Sir Rupert Digby turned to Lucy on 
hearing this question, and answered, " That 
is a very natural and plain question, my 
dear; but, plain as it is, I am afraid we 
can none of us give you a plain answer. 
It is a question, which has led to endless 
disputes, among the learned and the un- 
learned. SoBte have used the word Grothic, 
^plied to architecture, as a term of re- 
proach ; meaning barbarous, clumsy build- 
ing, such as mig^t have been built and 
invented by barbarians, like the Gol^: 
others, who admire these pointed arches, 
and all that is commonly called Gothic 
architecture, will not ^ow that it origi- 
nated with them. They maintain, that it 
is too beautifiil, and too good, to hare been 
the invention of men who had neither 
taste nor scioioe." 

" But what do they call it tiien, sir!" 
said Hany, " and from whom, or from 
whence do they think it came ?" 

" More plain questions, to which I 
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cannot give plain answers," said Sir Ru- 
pert. " Haifa dozen contradictoiy answers 
may be given to your questions — where 
did it come from? and who brought it? 
Some Bay that the pointed arch came from 
the north, some from the sooth, nad some 
from the east: some, as I told you, are 
sure it came with the northern Goths; 
others say it came from Egypt ; some are 
clear that it came from the eastern Sara- 
cens— some from &e western Moors — 
somefrc^Nonaandy — and somefromJera- 
salem, brought into England by those who 
returned from the crusades ; and one fancifril 
gentleman maintains, that pointed Grothic 
arches were suggested by the curves formed 
by the meeting branches of cwtain trees; 
aixA. he has, I believe, planted an osier-aisle, 
like that of a Gothic cathedral, to prove 
his theory." 

" Vaiy ingenioQsf' said Harry: "bat 
^ter all, what is the truth, do yoo ^ow, 
•ir?" 

" f cannot pretend to decide wh^ so 
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maxtj judges disagree," said Sir Rupert ; 
" but perhaps it will be most useful to you, 
my dear, only to tell you a few facts, which 
are established and admitted by all." 

"Thank you, sir,," said Harry and Lucy. 
" That is just what I like," added Lucy; 
" for I hate, when a thing has beeD put 
into my head, as I think quite right, to 
find it quite wrong some time afterward — 
all to be taken out again." 

" That is, however, what must con- 
tinually happen to us all, my dear, in the 
imperfect state of our knowledge," said her 
father. 

" It has happened to me upon this very 
subject," said Sir Rupert, " more than 
once. But to tell you, in short, the little 
I know. This round semicircular arch, 
which you see here, and these heavy round 
columns, such as you have seen in many 
cathedrals, are much more ancient than 
the pointed arches, and the lighter pillars, 
and the muUioQed windows, with all their 
tracery work, which you admire, Lucy. 
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Tbe . semicircular arch, with its heavy, 
-round columns, is supposed to be of Ro- 
man origin, and to have been brought by 
the Romans into Britain, and adopted by 
our Saxon ancestors ; thence it is called 
the Saxon arch. Tbe pointed arch, and 
air these little spires and rich ornaments, 
are of much later date; that point is fixed, 
though I cannot pretend to tell you exactly 
bow much later." 

'* But who invented them t could you 
tell me that, sir?" said Harry. 

" No, that would be too dangerous a 
pointformeto8ettle,"saidSirRapert. "You 
may read some time or other all that has 
been written on the subject, and judge for 
yourself. In the mean time, the safest way 
is, simply to call that style of architecture, 
in which the pointed arch is used, the 
pointed style, a term that cannot well .be 
disputed." 

" By any who have eyes," said Harry. 

Leaving the partisans of the Saracens, 
and the Goths, and tbe Moor^ and the 
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{^namids, and the oners to ^fat it on^ 
and settle it their own way, hacy went 
to look at-the rich tracery, and other oma- 
moits, in part of this church, which her 
mother ami Lady Digby were admiring. 
The ceiling was beantiiiil. Meeting archea, 
with fen-like ornaments, as Locy called 
diem, and pendent drops, hanging horn 
die points where the arches met. Sir 
Rupert told her^ that this kind of higl^- 
ornamented Giothic uchitectnre was in its 
greatest perfection in England, about Ae 
time of Henry llie Serenth ; and &at the 
finest specimen of it is to be seen at Cam- 
Iffidge, in King's College chapel. 

Harry and Lucy's &ther promised, that 
he would take them to see it if ever ^nej 
should go to Cambridge. 

" And now," said Sir Rupert, " we had 
best diink of going home to tea, for I see 
through this coloured glass the light of the 
setting sun. I am afraid I have given you 
too long a lecture on Go^c arc^utectore ; 
but when cnee set a gcwig on Aat favourite 
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subject, I do not know how to stop. To 
make you amends, I will take you home 
by a new and pretty walk." 



-In returning to the castle, they |nssed 
through a. wild part of the deer-park, where 
there was a profusion of fine primroses. 
Harry amused himself by sticking some 
of them into the ribbon round the crown 
of Lucy** straw hat 

As they walked on, and cams near to 
the place where the spotted deer were 
l»owzing, the deer looked up, imd stood 
gamig upon them, with their -large AnA 
protuberant glassy eyes, necks erect, and 
branching antlers thrown backwards. After 
an instant standing at gaie, the foremost 
of the herd turned short about, and made 
off, and all the others followed him at fiiU 
tirot. Lucy was sorry for this, and fancied 
diat they had been frightened by her chap- 
let of primroses, which she now took &om - 
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her hftt: but Lady D>gby assured her, 
thai the chaplet was not to blame ; that 
deer are such timid creatures, that they 
axe startled by the least noise, and never 
saffer any strangers to approach them; 
but, like almost all other animals, they can 
be tamed by kind treatment. Sir Rupert 
told Lucy, that he had seen a tame deer 
belonging to a regiment so docile, that be 
would let a little boy ride upon him ; and 
even pennit the soldiers to amuse them- 
selves by sticking their kn^Macks upon 
his antlers. 

Hany and Lucy, who ran on before 
the rest of the parly, presently came to a 
sort of fence, which divided the park ; 
it was made of a single cord, stretched 
between posts, with feathers stuck across 
the cord at intervals. Hany and Lucy 
waited till Sir Rupert came up, and then 
asked what this was for. Sir Rupert told 
them, that it was an experiment of his 
gamekeeper's, who had assured him that 
this sort of fence was the best that could 
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yond aoj prescribed boundary. They are 
frig^htened by the fluttering of the feathers, 
and never attempt to leap or pass this 
fence. " This may be true, or it may be 
false," said Sir Rupert, " experiment njUBt 
determine. I never allow myself to decide, 
without trial, against what are called vulgar 
errors." 

Nothing further, worthy of note or com- 
ment, happened during this walk. 

They drank tea in a part of the castle 
which Harry and Lucy had not yet seen ; 
in a long gallery, which, as Sir Rupert 
told them, had been much longer, ms^iii- 
ficently, but uncomfortably long, so that it 
could not easily be wanned by day, or 
lighted by night ; therefore he had taken 
off a room for himself at one end, and at 
the other end had made a conservatory for 
Lady Digby. The middle part was now 
fitted up with bookcases, and- was not too 
long to be easily and well warmed in win- 
ter. Over the chimney-piece there wfts 9 



,,Gootjl>j 



234 

picture of a man in annour ; whose coun- 
tenance, aa Harry observed, was more 
thoughtful than warlike, more like a philo- 
sopher than a soldier. 

After tea, Harry returned to the picture, 
and asked if itwas aportrait, and of whom? 
Lady Digby told him that it was a por- 
trait of an ingenious and learned man, 
who was connected with their ancestors, 
and from veneration for whom the name 
of Rupert was given to Sir Rupert 
Digby. This was the portrait of'PHnce 
Rupert 

" Prince Rupert !" exclaimed Harry, in 
a tone of delight and admiration. 

" Prince Rupert ! " cried Lucy, " Oh ! 
let me look at him, if he is your Prince 
Rupert, Harry, who discovered the wonder- 
ful drops." 

" He is," said Lady Digby ; " did you 
ever see those drops ^^ 

" Never," said Lucy; " I have only 
heard of them from Harry ; he described 
them to me ; he tdd me, that if I had one 
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of them in my hand, and were to hold it 
fast, while he were to break a bit off ths 
slender glass neck, the drop would directly 
explode, v/iih a loud soap; and be sftid 
litat I shoidd feel an odd sort of tingling 
in my hand, and find that the glass had 
tooken into thousands of pieces. Prince 
Rupert," continued Lucy, looking up at 
the picture, " I am glad to see you, and 
I should like very much to see and hear 
one of your wonderfiil drops." 

Sir Rupert Digby told her that he be- 
lieved he had some in his laboratoty ; uid 
that, if he could find them next morning, 
be would show one to her; but it was now 
too late in the evenmg ; he did not like to 
go into the laboratory by candle-light, as 
he had there various combustibles, of which 
it was necessary to be careful. 

This evening he produced, for Harry's 
and Lucy's amusement, a portfolio of prints 
and drawings; among these he showed 
them an engraving of his illustrious name- 
sake. Prince Rupert Harry looked closely 
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at the print — ao did Lucy; then smiling, 
ahe said — 

" I know, Harry, what you are thinking 
of. It is — and it is quite just." 

" It is," replied Harry, nodding, *' and 
it is quite just." 

" It is," echoed Sir Rupert, " and it is 
quite just. I know," added he, " what 
you are both thinking of." 

" I have no doubt that whatever is, is 
right," said Lady Digby ; " but it js always 
a pleasure to have it illustrated ; therefore 
pray explain." 

" And though I dare say you all under- 
stand each other," said Harry's father, 
" let us make sure of it. Remember the 
two Dervises, in the Persian Tale, who 
held up their 6ngers, and made signs, 
and nodded, and pretended to under- 
stand one another, but were found out 
at last each to mean different things, or 
to mean nothing at all. Pray explain, 
Lucy." 

" I was thinking," said she, " of what 
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Prince Rupert invented this kind of en- 
graving : I foi^et the name of it." 

" Mezzotinto," said Hany." 

" And," continued Lucy, " when I 
looked close at the print, and said, it is, 
and it is quite just, I meant that it was 
mezzotinto; and it was quite just that 
Prince Rupert's own portrait should be 
preserved in the sort of engraving which 
he invented." 

" Exactly what I meant," said Harry. 

" And what I thought you meant," said 
Sir Rupert. 

" You were not like the cheating Der- 
vises, it is clear," said Lady Digby. " But 
now I wish that you, Harry, would de- 
icribe to me how this sort of engraving is 
done." 

Harry took up a knife, which lay on the 
library table, at one end of which was a 
very fine file. He showed the lines upon 
the file, which were cut in two directions, 
obliquely crossing each other. " I be- 
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which a mezzotinto engraving is to be 
made, u, in the first place, cat all over 
into fine lines and iunows, like this file ; 
dien, if the whole plate were inked over, 
with the ink used by engravers, and pressed 
off on paper, there would be only a dark 
engraving of crossing lines and dots, such 
as these which we see in this mezzotinto 
engraving. But whai we wapt to have a 
design engraved, the outline is drawn upon 
the plate, after the lines have been cut. 
Wherever the lights are to be, ihe en- 
graver scrapes avray the ridges; and for 
the strongest lights, where the paper is to 
be left white, he scrapes away quite to the 
bottom of the farrows, and pohshes the 
[date smooth, in that part. For all the 
lesser lights and shades he scrapes away in 
proportion, qt leaves the ridges as deep 
^d strong as they are wanted. The <plate 
being then inked all over, and i»e«^ed 
down upon paper, and rolled off", the m- 
pressjoB of the engraving is made, wd in 
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mezzotinto print." 

Lady Digby Uianked Harry, who had 
wca-ked Jiard to get through this explana- 
tion ; colouring redder and redder, as he 
Wfmt on> till it was happily completed. 
Sir Rupert wrote something at the bottom 
of the print of his namesake, ami then 
gave it to Harry. 

Lucy read with joy these words : — 

" For a young friend, whose early ad- 
miration of excellence givta the best pro- 
mise that in time he wilt himself excel." 

I^ady Digby found a sheet of silver 
paper, and a roller, on which she rolled 
ihe priiit ; which, by the bye, some con- 
noisseurs will say is the worst thing sitt 
could have done for the engraving. The 
most experienced assure us, however, that 
if you roll a print, or drawing, with the 
back towards the roller, all will be safe. 

" Harry, before you go to something 
else," ss^d Sir Rupert, " can you tell m^ 
by whjat accident, or by what observation, 
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Prince Rupert was led to the invention of 
mezzotinto engraving?" 

" I could," said Harrys " but what use, 
sir, when you know it already— much 
better than I do." 

Harry 'said this rather in a grofl" tone, 
being seized at the moment with a twinge 
of his old complaint of bashfulness. When 
he had thought that Lady Digby really 
and truly, for her own sake, wanted to 
have the thing explained, he had exerted 
himself to get through the explanation ; 
but now he thought just what be said, that 
it was of no use — except, perhaps, to show 
him off, which was what he detested. His 
father, however, put the matter in a new 
light to him, by saying, 

" It may be of ho use to Sir Rupert 
Digby that you should explain this to him, 
Harry ; but it will be of use to yourself; 
for you have often found, that you are not 
sure of knowing any thing clearly till you 
have tried to explain it : and, above all, it 
is necessary for a man to be able to con- 
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quer the sort of reluctance to speak, 
when called upon, which you feel at this 
moment." 

Harry made a desperate effort, and went 
on directly, not in the best words possible; 
but any were better than none; and he 
cleared up, and had more power of choice 
as he went on: 

" I believe — I am not sure — I think, 
that one day Prince Rupert happened to 
see a soldier cleaning a rusty fusil, as they 
called it^ — that is, a gun — and I suppose, 
but I do not know exactly how it was — 
but I suppose Prince Kupert saw the im- - 
pression of the rusty gun left upon some 
Bome piece of wood, or paper ; and he 
observed, that where the rust had been 
scraped away most, or least, the impression 
was the strongest, or the most faint ; and 
the Prince being an ingenious man, thought 
of applying this to engraving. He thought, 
that if the whole plate for any engraving 
weift roughed over, as the gun was with 
rust, and then scraped away clean, more 
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or less, for the lights, in the yray I befiwe 
described, this might do; — so he tried, 
and it succeeded. He was the first who 
ever made a mezzOtinto eDgraving, with 
his own hand; I remember that, for I 
thought how hdtppj he must have been 
when it succeeded." 

" Oh, I recollect," cried Lucy, *' another 
intetesting thing, Hany, which you told 
me, about the Prince havii^ suspected his 
servant of stealing his tool, and finding- he 
was mistaken; and his generosi^, you 
know, about givii^ him — I forget what — 
at last." 

Harry explained few L^cy, that an en- 
graver, who lived at the same time, dis- 
covered, by his own ingeuui^, the Prince's 
method of engravii^, which had been kept 
, a great secret This engraver made some 
mezzotinto engravings, and Prince Rupert 
happening to see one of them, suspected 
at first that his own servant had secretly 
taken away his tool lor preparing the 0p- 
per, and had shown, oi lent it to the en- 
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graver: but the engraver convinced Prince 
Rupert that his suspicion was unjust, for 
he showed him the tool which he had 
used^it was a JUe ; but the Prince's wm 
a ro/fcr, with snoall grooves. When th« 
Prince was quite convinced that there 
had been no unfair j^ay, and diat bis ser* 
vant had not betrayed him, he generously 
made him a present of his roller. 

Some of the engravings in the portfolio 
were coloured. There was a set of prints 
of the odd and {»etty dre»»es of the pea- 
sants belonging to different cantons of 
Switzerland. - While Lucy amused herself 
by looking at their little straw hats, stuck 
on one side of the head, and their long 
plaited tails, and their horse-hair butterfly' 
wing caps, Harry was equally happy 
looking at some engravings, which Sir 
Rupert was showing his father, of Gothic 
cathedrals, and some views in Britton's 
Architectural Beauties of England. Every 
now and then Sir Rupert kindly turned to 
Harry, and stopped in what he was saying, 
u2 
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to tell him of the names and use of the 
different parts of the buildings ; and to 
explain to him, gradually, a little more, 
and a little more, about the different styles 
of architecture which have prevailed in 
England at different periods. 
Bed-time came too soon. 
".As it always does," said Lucy, " when 
we are busy and happy." 

Lady Digby put into her hand a little 
lamp, which was so pretty that it was 
enough to comfort any body of her age, 
for being obliged to go to bed. The little 
glow-worm flame burned bright, within a 
globe of glass so sheltered, that there was 
no danger of its being blown out; and 
the oil in its invisible receptacle was 
secured from dropping on clothes, carpet, 
or floor, even in the hands of the careless, 
who run, or of the sleepy, who slope their 
candlesticks as they walk. Whisking it 
over her head, and- flourishing it as she 
went, Lucy proved the vsJue of these pro- 
perties; and Harry only wished that it was 
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ft gas instead of an oil lamp. He hoped 
to see a portable gas lamp some time or 
otheFb 



After breakfast, when letters and news- 
papers had been read and discussed, Sir 
Rupert recollected his promise to Harry 
and Lucy of showing them some of Prince 
Rupert's drops; and he saw, in their eyes, 
their eagerness for its accomplishment. 

" Follow me, then," said he, "to the 
laboratory." 

They followed him down stairs, through 
the hall, into the court, when, turning to 
the right-hand, he stopped at the iron- 
door. 

" So it is only the door into the labora- 
tory after all ! " cried Lucy, as he opened it. 
" You were right, Harry, to advise me not 
to raise my expectations, or to fancy some 
grand mystery : how disappointed I should 
have been. Only the door into the labo- 
ratory! And why was it made of iron? 
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Bod why, sir, did you bid us not open 
it?" 

Sir Rupert told her, that this door was 
made before his time, when the room -was 
used, perhaps, as a place of safety for 
papers, or money ; and an iron door was 
the strongest for defence, and the best 
security in case of fire. He had desired 
Harry and Lucy not to open it, because 
he kept in this laboratory some things 
which m%ht be dangerous, if incautiou^y 
meddled with. 

As she entered the laboratory, Lucy was 
very cautious not to touch any thing, uid 
looked with reverence round her. 

Sir Ruf>ert produced one of the drops 
which they came to see. It was a slender 
piece of solid greenish glass, about the 
tUcknen of a currant, but shaped some- 
what like a pear, with a long delicate 
stalk. GiTing it to Lucy, he bid her 
shut her hand over it, and hold it fast; 
he then broke off the end of the little glass 
stalk, and instandy Lucy heard a sua^^nng 
noise, and felt a smart twinge, as she 
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she did with a start, the instant she heard 
the crack, countless pieces of glass, fine 
as sand, fell to the ground : this was aH 
that remained of tiie lamp, which had thus 
shivered to bits. Lncy looked astonished 
rt what had happened, and for a moment 
remained in silent wonder. Harry asked 
to have it explained. 

" First I will tell you how thesedrops 
are made," said his father ; " by letting 
hot melted glass, such as you saw at the 
glass-house, fall into cold water," 

" I recollect, papa," said Lucy, " that 
when w« were at the glass-house, I saw a 
man dropping melted glass into a bucket 
of cold water ; but I did not know what 
he was doing,' and I little thought those 
were the wonderful Rupert's drops. What 
else is done" to them afterwards, papa ?" 

" Nothing, my dear. After they have 
been suddenly cooled, in this manner, by 
ftdling into cold water, each solid drop, or 
bulb, remains in the tadpole shape you 
see, each with hia slender tail ; and they 
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bave the property, which you have just 
now seen, of bursting and shiveriDg to 
pieces, with a slight explosion, when that 
tail is suddenly broken." 

" Suddenly broken," repeated Sir Rupert, 
" as your father accurately says, Harry. 
The tail may be ground off gendy, with- 
out bursting the drop. A friend of mine 
has tried this experiment *," continued Sir 
Rupert. " Hetold me, that he had ground 
the bulb of one of these drops into the 
shape of a prism, without any explosion 
taking place." 

" How curious," said Harry. " What 
can be the cause of this? Why does not 
the bulb explode when you grind off the 
neck slowly? and why does it fly into 
pieces when the neck is snapped off? 
Why does it explode at all, Sir Rupert? 
Will you explain the reason to us ? " 

" I am not sure that I can" said Sir 
Rupert ; " but I will tell you what, from 
all the facts that are known at present, I 
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believe to be the cause ; — when a drop of 
melted glass falls into water, the outside 
of it, which first touches the water, is sud- 
denly cooled, aad becomes hardened and 
fixed before the inside parts have time to 
cool. You know, or you should know, 
tbat glass contracts as it cools. Now I 
suppose," continued Sir Rupert, " that 
the external crust of the drop cannot con- " 
tract after it has been hardened ; and that, 
as the inner particles coatinue to adhere 
to it, so neither can they contract into 
their proper space. Being thus kept in an 
expaaded state, they are forced to remain 
beyond their natural distance from each 
other ; and the thin hard crust has, I sup- 
pose, but just strength sufincient to retain 
them in this situation. Harry, do you 
understand so far ? " 

" So far I think I do, sir," said Harry. 

" Then, by snapping off the tail of the 
bulb," continued Sir Rupert, " the parti- 
cles of the glass are supposed to be thrown 
into a state of vibration, which suddenly 
detaches tbem from the outer crust ; and, 
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by pearmitttDg them to yield to tiieir natu- 
ral attraction for each other, produces the 
explosion, which you heard. But if, in- 
stead of sna[^iDg the neck, we grind it 
away gently^ no sudden vihration takea 
place, and the glass remaios unshattered." 

Sir Rupert paused— and the moment 
be did so, Lucy thanked him eagerly, and 
said she was very glad that she now 
understood alt aboat these wonderfiil drops, 
and the reason of their exploding. 

Harry, too, thanked Sir Rupert for hia 
explanation, but his thanks were more 
sober; and he looked as if he was not 
quite satisEed, and wished to know more. 

Sir Rupert smiled, and said, " I am glad 
to see that you, mj jroung friend, do not 
swallow an explanation without chewti^ it 
Perhaps I have not made what I mean 
clear to you." 

" I think I understand what you mean, 
»ir," said Hany ; " that is not my diffi- 
ctdty." 

" What then, Harry t Tell me your 
difficulty." 
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" I do not know how you are sure tliat 
this is the right explanatioh. That ttss 
what I was considering, sir." Harry an- 
swered with diffideftce, yet without hesita- 
tion. 

" I am not certain, that I am right," Sir - 
Rupert replied, with kindness in his voice 
and look. *' You may recollect that I began 
by saying, that I was not sure I could 
explain this phenomenon satisfactorily, but 
that I would tell yon what I iupposed to 
be the cause of it" 

" I remember that you did, sir," said 
Harry ; " but I thought you meant, that 
you could not be sure of your explanation 
being intelligible to ffte." 

" I meant more," said Sir Rupert; 
" that I was not, and cannot be certain of 
it myself, because it has not been proved 
by satisfactory experiments." 

" I wish some good experiments were 
tried upon the subject, to bring it to a 
certainly, then," said Harry. 

" So do I," said Sir Rupert; " and I 
«n glad that you feel this desire to ascer- 
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tain the truth by experiment, the only cer- 
tain way. But, Harry, this is a difficult 
subject ; I advise you to put it by in your 
mind for future consideration. Remember 
clearly the facts, and do what you please 
with the suppositions. Some years hence, 
perhaps, it may return to your thoughts, 
when you may pursue it with more advan- 
tage than you can at present" 

" Yes, when I have more knowledge,", 
said Harry. " I will put it by in my 
mind, as you advise." 

" But I hope you will not forget it," said 
Lucy, " as I do, when I put by things in 
~ my mind, and say I will think of ^hem 
another time: I cannot find them- after- 
wards." 

" But this is likely to be recalled to your 
brother's memory," said her father, " when 
he learns chemistry, and studies the phe- 
nomena of crystallisation." 

" Besides, I shall recollect it from all 
the pleasure I have had at Digby Castle," 
said Hany. 

" This is one of the many differences 
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between cultivated and uncultivated young 
people," said Sir Rupft^, addressing him- 
self to their father, " that you can give 
them more pleasure than you can to igno- 
rant children. Prince Rupert's drops could 
only have given the pleasure of one mo- 
ment's surprise — a pop and a start — and 
a laugh, perhaps, and there would have 
been an end of the matter with most chil- 
dren." 

As Sir Rupert spoke, his eyes chanced 
to turn uponLucy, who blushed and looked 
very much abashed. When she was asked 
what was the matter, she said she was 
ashamed of having so hastily said that she 
understood all about these drops ; she was 
afraid that Sir Rupert Digby had thought 
her conceited ; and she imagined, that, 
when he looked at her as he spoke, this 
was what be was thinking of. 

He comforted, her with the assurance, 
that he did not think her conceited ; but 
he perceived that she was a little too hasty 
in supposing that she understood the whole, 
when she saw only a part. Of many 
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grown up old logicians it has been justly 
said, that they see a little, imagine a great 
deal, and so jump to a conclusion. " "[liere- 
fore," he added, '■' such a young reasoner 
as Lucy may be excused, and need not be 
80 very much ashamed of herself ; but she 
will do well to try to correct this propen- 
sitf, and to imitate Harry's caution. " It 
is wonderful," continued Sir Rupert, turn- 
ing to Harry's father, " that people should 
have been so long in discovering the sim- 
ple truth, that all our knowledge of nature 
must be founded on experiment" 

" What odier method, then, did they 
take, sir ?" said Lucy. 

" They guessed, or reasoned, without 
trying experiments to prove whether they 
were right or not," said Sir Rupert. " They 
laid down general maxims, which they - 
took for granted, because they had been 
found correct in a few instances." 

" That must have been a bad way of 
going on, indeed," said Harry. 

"Yes," said Sir Rupert; " whai you 
come to read the history of the philoso- 
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pbers of old times, and of the alckymisU, 
and tiie adepts, as they cEiIled themselves, 
you will see, Harry, what strange work 
they made of it, and what absurd things 
they believed were the causes of what they 
saw in chemistry. Of this there are a 
thousand instances; but X do not, at thii 
moment, recollect one to give you." 

" I recollect one, I believe," said Harry, 
" which my iather told me when we were 
at the barometer, that before people knew 
the reason why water rises in a pump, they 
used to say it was because Nature abhort 
a void." 

"A good instance," said Sir Rupert; 
" and the best, or the worst of it was, that 
they were so well contented with this grand 
maxim, that they never thought of making 
further inquiry : they became, moreover, 
so obstinate in error, that they could 
scarcely see or believe the truth when it 
was shown to them. You know they were 
ready to bum Gralileo, because he proved 
that the earth was round, and not flat ; 
ftnd that, instead of the sun moving round 
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the earth every twenty-four hours, it was 
the earth that turned round its own axis." 
Harry felt gratified and obliged by Sir 
Rupert Digby's addressing so much of his 
conversation to him : but what pleased 
him most was the cEindouT shown by Sir 
Rupert. Insteadof being displeased when 
his own explanation had been questioned, 
he acknowledged that it was doubtful, and 
observed, that it ought to be brought to 
the test of experiment. ' 



There was a room at the east end of the 
library, which Harry and Lucy had not 
yet seen — -Sir Rupert's workshop. He 
took them into it, and showed Harry his 
turning-lathe. He gave Lucy an ivory-box, 
which his son had turned when he was last 
athomei The lid was ornamented with a 
profusion of circles, lying like rings', cross- 
ing over each other ; and within the rings 
were pointed leaves, one behind the other, 
each delicately cut, and finely embossed. 
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tie showed Hany that simple and inge- 
nious contrivance, the eccentrick-chuck, hy 
which these ornaments had been produced ; 
and screwing it on the lathe, he not only 
explained the principle on which it acted, 
but the endlesa variety of devices that may 
be made, either by altering the distance of 
the centres, or by changing the place of 
the tool. ■ There was a piece of ivory in 
the chuck ; and when Sir Rupert put the 
lathe in motion, Harry was astonished at 
the quickness and accuracy with which 
these knots of circles were traced, and the 
ease with which the depth and breadth of 
each cut were regulated. 

While Harry tried his hand and his foot 
at the lathe, Lucy looked on for a little 
while, admiring the " flying circle's speed ;" 
but as she stooped to pick up a curled 
shaving of ivory, which she thought wa« 
too pretty to be left on the floor, her ^e 
was caught by the words (S^iXtt^t 
SttXptlit^t pnnted on a drawer under 
the work-bench. 
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" Oh! sir," said she, " what are Chinese 
■erpents ; maj I look at them ?" 

**'Yes, you may open the drawer and 
look at them. Yba may take them in 3rDiir 
hand, they will not bite you." 

" Bite me ! No," sud Lucy, smiling, 
" I am not so foolish as to be afraid of 
&eir biting me. I know they are not 
rfive." 

But diere ceased her boast ; for starting 
back, after stooping otn the drawer, she 
exclaimed, ** They move, however! Harry, 
yoa may laugh; but I assure you, as I 
stooped down, to look at one of them, he 
put up his head, and looked at me ; and 
see — tiiere is another coiling his tail. 
How curious ! I do not touch them, nor 
move any thing that touches them — here 
are my hands, not even near their drawer, 
BO that I cannot have loosed any spring 
that could set Ihem in motion — but per- 
haps opening the drawer did it" 

" No ; but that is not a bad guess," said 
Sir Rupert. 
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" Tbink again, Lucy," said Harry, ** and 
you will find it out." 

' " First let me look at this conjurer," said 
Lucy, pointing to a painted figure of a 
conjurer, with a long beard, and cap, and 
wvnd, of which she saw glimpses under 
the serpents, at the bottom of the drawer; 
** May I have him out, sir?" said Lucy; 
" perhaps he may tell me something : I have 
a mind to consult &im." 

" Do as you please," stud Sir Rupert; 
" but I think you had better consult your 
own sense." 

" Yes, yes, so I will," said Lucy. " I 
am (mly in joke about the conjurer ; but I 
just want to look at him, because, when 
I have satisfied my curiosity about him, I 
shall think better about the serpents." 

As she spoke, she cautiously began to 
put her hand down through the midst of 
them, toward the bottom of the drawer, to 
seize hold of the conjurer, but the serpents 
all rearing their heads or tails immediately, 
she hastily withdrew her hand. 
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" t am afraid I shall do some mischief," 
said she. 

" No, my dear," said Sir Rupert, smiling, 
" you will do no mischief to them, Juid 
they will do none to you. There is no 
danger." 

" Danger! Oh, no, 1 know that," said 
Lucy ; " but I think Harry had better be 
so good as to take bim out for me." 

Harry pIuDged in his'hand, and drew up 
the coDJurer by the beard. " There he is 
for you," said Harry. " "What good will 
he do you ? " 

" It is only a coloured print, on a paper 
case, now I see it in the light," said Lucy. 
" May I open the case, sir? there seems 
to be something in it." 

As Sir Rupert assented, she opened it: 
within the case she found a yellow paper, 
on which were what Lucy called hierogly- 
phics ; and inside were a number of little 
fish, about twice the length of the raother- 
of-peafl fish, which are used as counters 
at a card-table; but these were not of 
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mother-of-pearl, they were of some very 
fliin material — thin as oiled' paper, or as 
goldbeater's skin, and somewhat of that 
colour. As Lucy looked close, to see what . 
they were made of — they began to move. 
^ Sir Kupert took one by the tail out of 
the paper, and bidding Lucy hold out her 
hand, he laid it flat upon the palm; at 
firat it lay still, bot in a few seconds began 
to heave, and move its head and tail. 

" Ijke the serpent," said Lucy ; " but 
how or why they move I cannot conceive, 
because there is no room for any spring, 
OT any mechanism, Harry, withinside. 
There is no double skin. He ia quite 
truisparent ; I can see through him, and 
there is nothing in him. How he writhes 
about. But what says the conjurer. What 
has be to do with it. Let me look at his 
paper, and try if I can make it out. It is 
not English — Copenhague — Copenhagep! 
— It is Danish, then," 

" Yea ; this conjurer and his fish were 
brought to me from Copenht^en by an 
of&cGT, long ago, before they became com^ 
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moo in ibis country ; and ikey affi>rded ns 
then much amusement, trying the traape- 
raments said fortunes, or at least the tempers 
and understandings of those who consulted 
this conjurer, and took his fish in hand. 
Here is an English translation of bis ad- 
Tertisement for you, Lucy." 

Lucy read, and learned thait the conjurer 
promised to tell the temperaments, dispo- 
sitions, characters, and fortunes of all man- 
ner of men, women, and children, t^ the 
aid of bis fish. Mute, but not still, their 
motions spoke a language, which, as be 
boasted, could never, like the language of 
men, err or deceive ; and this language he, 
to a certain degree, and in some general 
points, condescended to interpret, for the 
advantage of all who ccoisulted him, and 
purchased his hieroglyphic scroll. Opp<S- 
wte to the hieroglyphics, on this scroll, 
were the interpretations of the different 
motions of the fishes' heads and tails, and 
bodies ; also what was to be inferred from 
their l}ing still and motionless. 

" Now I understand the directions ; and 
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let us try on ourselves," said Lucy. " Hold 
out your hand, Hany." 

She placed ooe of the iish flat od his 
palm, aud obserriDg its motioos, which 
were quick and sudden, floundering with 
his tail, she consulted her hieroglyphics, 
and found that Hany was " sanguine and 
choleric — fortunate in war." 

" That is not true, I can answer for it," 
cried Lucy, " as far as the choleric and 
■anguine go. Now try nw." 

" Ab^bilious and melancholious ; to die 
of a broken heart, if not taken in time." 

Lucy let fall the fish, while she laughed 
and exclaimed, " What nonsense ! " 

The fish fell into some water, which was 
kept in die workshop for the use of the 
grindstone. Recovering from her laughter, 
she said that he was at last in his proper 
element : yet he did not seem to like it, 
his head and tail curling up met, and he 
lay with only the middle of his side touch- 
ing the water, as if he feared to go in. 

" Put him quite in," said Harry, " and 
see what will happen." 
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Lucy pressed him down into the water, 
but not without his struggling; howev^, 
when he was fairly in for it, as she said, 
he ceased to flounder, and lay perfectly 
quiet. 

*' Now let us take him out, and dry 
him," said Hany, "- and see what will 
happen." 

" Harry dried one of his sides, and laid 
him down in the sunshine. 

" Oh ! the poor fish," cried Lucy ; " he 
is just as the proverb says, as uocomfort- 
able as a fish out of water. How he writhes 
about. I'll sprinkle a little water over 
him." 

" Stay, let me diy him quite, and titat 
will do as well, you will sec," said Harry ; 
" he will lie quietly then, though he is a 
fish out of water." 

" Well, tiy," said Lucy. " Now he 
does lie quiet, indeed, exactly as if he were 
dead." 

But as she stooped closer to look at 
him, he seemed to revive, and moved 
s^ain. 
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- " As if he felt my breath," cried Lucy. 
"Oh! Harry, I see how it is now — I 
know it all." 

Harry smiled. 

" You are right," said Sir Rupert." 

" And you knew it all the while, Harry," 
said Lucy. " I was very stupid not to 
think of it before." 

" You would have thought of it," said 
Hany, " but that you were so full of the 
conjuror." 

" But even now I do not know all," 
said Lucy. " I suppose, that the mo- 
tions of this fish depend on the changes 
&om wet to dry; and that he curls and 
uncurls as my hair does, and for the 
same reason. I have not forgotten, 
Harry, all you and papa explained to 
me about the cause of curling, when 
one side is wet, and the other dry ; 
.when the pores are filled with moisture 
on one side, and not on the other. I 
ttnderstand that that was the case with 
the fish, when you dried him on one side, 
and left him wet on the other. But I. 
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cannot yet gaen of what substance he i» 
made." 

" Think of aome of those substances of 
which you know hygrometers aremade," 
said Harry. 

" Old whalebone hygrometer! I remem- 
ber you," said Lucy. " You smile, Harry. 
It is whalebone ; but I never saw any 
before so thin." 

*' Very likely you never did," said 
Harry ; " but whalebone can be scraped 
very thin— as thin as this you see." 

" It really is whalebone, then; and I 
could make such a fish myself," said 
Lucy. " If my head had not been so 
fiill of that foolish conjuror, I might 
have seen all that you observed, Harry, 
and then I should have found it out 
too." 

" I dare say that now you will find out 
what the Chinese serpents are made of," 
said Sir Rupert 

" They aie hygrometers too, then, I 
suppose," said Lucy, " hey, Harry ? What 
can tliey be made of, do you know?" 
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" I am Bot sure; but I believe I do,"- 
said Harry. 

" Yes, you are right," said Sir Rupert, 
following the motion of Hany's eye. 

Loey turned and looked, yet she saw 
nothing, as she said^ but dust under the 
work-bench; " and a box full of old icon, 
and brass, and hundreds of thiiigs," con- 
■tinued she, going towards it. 

" You had better stop, and think, instead 
of going into that box," said Harry. " Look 
back at the serpents, and see what they are 
like. Recollect all the substances which 
you know would make good hygrometers, 
and then consider which is most like these 
serpents." 

" Ivory ! " cried Lucy. " I remember you 
told me that it has. many pores, and that it 
' makes a good hygrometer : they must be 
made of ivory. And now I know what 
your eye turned to — it was to that curled 
shaving of ivory which . is lying on the 
floor." 

Sir Rupert, after some conversatifm with 
Harry about hygrometers, asked him if h6 
had met seen Daniel's; and when Hany 
N 2 
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answered that he had not, Sir Rupert Ex- 
claimed, " Let whoever is curious in hy- 
grometers follow roe to the laboratory." 

Harry followed instantly, but Lucy did 
not : she thought she had had enough of hy- 
grometers ; and she preferred going to dirert 
herself with a canary bird, which she saw- 
hanging in its cage at the window of the 
housekeeper's room, on the side of the 
court opposite to the laboratory. This 
bird could, as the housekeeper told her, 
draw up water for itself in a little bucket. 
She saw this bucket. It was about the 
size of a thimble. It hung by a delicate 
chain, on the outside of a sort of project- 
ing bow window in the cage ; the upper 
end of the chain was fastened tp the bird's 
foot, and the bucket lay in a small resn- 
voir of water. The manner in which the 
bird drew it up was, as the housekeeper 
told Lucy, by taking the chain in his beak, 
and by placing his foot on each portion of 
it, as it was drawn up, till the bucket was 
as high as the little window, where he 
could drink. 
-. He disliked, it seems, the labour of 
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drawing water, and never performed this 
operation, except when compelled by thirst. 
Unluckily for Lucy, just before she arrived 
he had drawn up a bucket full, and having 
satisBed his thirst, he was now singing 
away, loud and ahriil, as if rejoicing in 
having cast dull care behind him. Lucy 
waited and waited ; she and the house- 
keeper exhausted all their exhortations, all 
the endearing epithets in the language, and 
all their hemp seed, in vain. The canary 
took all the bribes as fast as they were 
offered, and received all the compliments 
seemingly in good part — but no return 
made he : not that he did not understand 
what return was expected. The rogue 
eyed the bucket askance, as the house- 
keeper held it up to him ; then straight he 
turned his back upon her, or upon it, and 
•ang away, pertinaciously, with a loudec 
and a shriller note than before. A full 
quarter of an hour was spent upon him, 
then Lucy gave it up. 

" What an obstinate or capricious little 
creature it is," said Lucy. She then went 
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to ask Lady Digby whether it hurt, him to 
draw up the bucket 

Lady Digby said she believed it did not 
hurthiro, though she could not be certain; 
but she thought his unwillingness to per- 
form the operatioB might be accounted for, 
by recollecting the pain which he had 
undergone in learning this feat. It is sud 
that much cruelty is practised on birds, 
when young, in teaching them this and 
other accomplishments. 

" How happy, Lucy, it is for some young 
birds, who are taught accomplishments 
without pain." 

Meantime, as soon as Sir Rupert and 
Harry had returned to the laboratory. Sir 
Rupert said, " Before I show you the new 
hygrometer, Harry, I must tetl you, that 
in all those hygrometers, which are made 
of vegetable or animal substances, and 
which measure the moisture of the air by 
their expansion or conb'action, there is 
one. great source of error — they have no 
standard point by which they may be 
readily compared with each other. The 
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great De Saussure, whom you will admire 
still more for his candour than for his 
ingenuity, foresaw, and pointed out this 
fault in his own hair hygrometer ; and the 
celebrated Humboldt, who used both the 
hair and the whalebone hygrometers, com- 
plained that he could never make their 
results agree. Another philosopher calls 
all the ordinary hygrometers mere toys,— ^ 
but without going further, it is enough 
for you to know, that from this cause all 
those instruments are found to be insuffi- 
cient for making nice observations on the 
atmosphere. They have, besides, other 
imperfections : no two- hairs are exactly 
similar in elasticity; whalebone is not only 
very irr^^ar, but very slow in its expan- 
sion ; — the wind disturbs their move- 
ments ; and dust and oil, in time, clog the 
pivots. Such are the principal faults of 
the old hygrometers. 

" Now for the new one. You have, I 
dare say, oflen observed the dewy api- 
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peamnce «d the outside of a glaas of ctAd 
water when brought into a warm rotHu. 
This dewy appearance, you know, is caused 
hy dte condensation of the moisture con- 
tained in the air, and it was thia circum- 
stance that first suggested to Mr. DauteH 
die idea of measuring the quantity of 
-moisture contained in the atmosphere by 
the degree of cold that is required to con- 
dense it; as the damper the air is, the 
greats will be the facility of condensation. 
Now by observing how many degrees 
sooler than the atmosphere it is necessary 
to make any substance before dew will be 
formed upon it, you can obtain the mea- 
aore of the quanti^ of water supported in 
the air. This you might easily do for 
yourself, by trying how cold a bottle of 
water must be, to become dimmed with 
condensation. All that is necessary is 
to observe the difierent heights of two 
thermometers, one in the water and one 
in the air. It was in this manner that 
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Mr. Danidl tried bis first experiments, tilV 
he succeeded in raakiog the ingenious in- 
strumeot which I am going to show you, 
in which the artificial cold necessary is pro- 
duced by the rapid evaporation of ether." 

He placed before Hury's eyes a brass 
stand and pillar, five or six inches in 
height ; to the pillar was fixed a small 
thermometer, and from the top there hung 
a glass tube, each end of which was bent 
down and terminated in a ball, or globe of 
thin glass. One of these globes was 
covered with muslm, and the other con- 
tained a very delicate thermometer, the bulb 
of which was partly immersed in ether. 

" The first thing to tell you, Harry," 
said Sir Rupert, " is the parpose of these 
two thermometers. The outside one, on 
the pillar, shows the temperature of the 
ail, while the inside one marks the tem- 
perature of the ether, and therefore of the 
glass globe that contains it 

" Nqw let us place it in tbis open win- 
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dow ; and vhen I wet the muslio covering 
of the emp^ ball with a few drops of 
ether, you are to observe what takes place 
on the other ball." 

It waa what is called a very dry day, 
and after Sir Rupert had applied the etba* 
tyro or three times, Harry said that he saw 
a slight film of dew forming like a ring' 
round the uncovered ball. 

" Now, Harry," said Sir Rupert, " mark 
the height of both thermometers." 

*' You are aware," he continued, " that 
nq>id evaporation produces cold; and that 
ether evaporates more rapidly than any 
other fluid." 

Harry was partly aware of this, yet he 
was surprized by the instantaneous cold 
produced by a drop of ether that Sir Ru- 
pert let fall on the back of his hand. 

" When I applied some etheo' to the 
muslin," said Sir Rupert, " the glass under 
it was immediately cooled, and the e<»- 
densation of the vapour inside, gradually 
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communicated the cold to the other ball. 
The degree of cold there is shown by the 
hiside thermometer, and the difference be- 
tween that and the temperature of the ex- 
ternal air, at the moment the dew is de- 
posited on the ^ass, is the measure we 
want of the moisture suspended in the at- 



" Then I suppose, sir," said Harry, " the 
drier the air, the greater is the differencfe 
between the thermometers." 

" You are right> Hany. If there had 
been a large "proportion of moisture in the 
air, a very small additional degree Of cold 
would have been necessary to condense it, 
and you would have seen the film of dew 
immediately follow the application of the 
ether to the covered ball. On the con- 
trary, when thi air is very dry, a con- 
siderable increase of cold is requisite, as 
you have found to be the case to-day ; the 
inside thermometer having fallen fifteen 
degrees before the dew was deposited on 
the ball." 

n6 
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After tbis explanation, for which Harry 
was very thankful, Sir Rupert advised him 
to look at the inventor's own description 
of the instrument in the Quarterly Journal 
of Science, No. 16. • 

" But Brst," said Sir Rupert, " let us go 
out, if you please, this fine day, and have 
some exercise and some amusement. Re> 
member the bow must not be always 
bent. By the bye, here are bows and ar- 
rows, and here is a little bow, which Ed- 
ward had when be was your age, whicb^ 
will just suit your sister Lucy. Call her, 
and bring her out with you to the bowling- 
green : I will have the target set up for 
you." 



" An hour and a halfj is it possible," 
said Lucy, " that we have been really an 
hour and a half here on this -bowling- 
green?" 

" Exactly au hour aodahalf since first 
I fixed an arrow in that bow, and setded 
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it in your hand," said Harry ; " for I hap- 
pened to look at the sun-dial just as I 
went back to my place." 

" We have been so very happy ! " said 
Lucy, stretching out her arm to rest it. 

" But DOW you seem to be rather tired 
of your happiness," said her father, " and 
you had better stop before pleasure turns 
into pain." 

" My arm only is tired, papa," said 
Lucy ; " I am not the least tired myself. 
However, I think we have had enough for 
to-day, and we can come back to it to- 
morrow, if to-morrow should be as fine as 
to-day." 

" In the mean time come with me to 
the house," said Sir Rupert. " This way 
leads towards the old part of the castle ; 
I will turn you into a cool armoury to rest 
yourselves, and where perhaps you may 
find fresh amusement in looking at the 
bows and arrows of former times." 

They followed joyfully to the WTnoury : 



,,Gootjl>j 



378 

he showed them in the first place a bow 
and arrows, which had remained in this 
castle — family tradition failed to tell how 
long ; but certainly since the days of our 
Henrys and Edwards, when bowmen and 
archers flourished, and when bows and 
arrows were not, as now, taken up as 
matters of amusement, by fine gendemen 
and ladies, to win prizes at festive meet- 
ings, but employed as serioun weapons in 
battles and sieges. Sir Rupert was going 
on to show Harry the cross-bow, such as was 
in use and repute among our ancestors ; 
but Lucy's eye was caugbt by an Indian 
bow and arrow, and he turned to take it 
down for her. It was stiff with rings of 
dried thongs of leather, which had been 
put on the bow to commemorate each 
savage victory obtained by the owner. 
Next to this Indian bow there hung 
another, said to have been brought from 
Mexico, at the time when those poor peo- 
ple, or, unhappily for Uiem, those t^o rich 
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people, were invaded by the avaricious 
Cortes, and whea their bows and arrows 
so ill defended them against the firerarms 
of the Spaniards. Hany and Lucy re- 
gretted the fate of the inoffensive Mexi- 
cans, and wished that they had been 
possessed of the ingenious invention of 
fire-arms for their just defence. 

Sir Rupert went back to the cross- 
bow, and showed Harry how it was con- 
structed and used. The stock was made 
of wood, neatly inlaid with bone, and or- 
namented with tassels; but the bow was of 
steel, and so stiff, that Harry's utmost efforts 
could scarcely bend it. Sir Rupert told 
him that no person had snfQcient str^igth 
to draw back the string into its place, 
without some mechanical assistance, and 
desired him to examine the bow carefully. 
Hany observed a long iron lever, the 
end of which turned upon a pin in the 
middle of the stock. To this lever a little 
jointed arm was attached, which termi 
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ijiTite the string: he slipped the striDg. 
over the hook, and pulling round the outer 
end of. the lever down to the butt end of 
the stock, he easily accomplished the 
bending of the bow. Sir Rupert thea 
showed them the trigger, or serpentine^ 
as he said it was formerly called, by which 
the string was released, and the arrow or 
ball projected. 

Harry was surprised to hear him men- 
tion balls; still more, when, he was told 
that balls boUi of lead and stone were 
U9ed. .. Sir Rupert showed them also 
various kinds of darts and arrowSr one 
of whkh, to Lucy's great amusement, 
he called a quarrel ; he eitplained to her, 
however, that the term was derived from 
the old French word quarreau, on account 
of its square head of iron. , Cross<bow;t 
and quarrels. Sir Rupert added, were 
much used in the tijne of Henry the 
Second. They were of great effect in 
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his wars in Ireland, and assisted much in 
Lis conqaest of the Irish, who possessed 
no such weapons. 

In this armoury were many of the wu- 
like instruments and annour used in an- 
cient times by the English. Sir Rupert 
showed Harry the helmet, the vizor, and 
the lance ; and explained to him how the 
lance stood in the rest, when the knight 
was on horseback; and he showed him 
all the parts of the knight's armour, with 
which he cased himself and his horse in 
iron, so that, as long as he and his steed 
could hold together, they were almost 
invulnerable, till the lance was wrested 
from his hand, or his foot ousted from the 
stirrup. The united weight of man and 
horse, or their joint momentum, was of 
great consequence, as the heavier they 
were, the greater the shock with which 
they came agaiAst their adversary, horse 
to horse, and man to man. Harry and 
Lucy were glad to know the exact ap. 
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pearaDce of all these things, of which 
ihey had read ia history, as being used 
not only in batdes, but in the Justs and 
tournaments of former days. 

Lucy enjoyed them fFom the recollec- 
tion they brought to her mind of many 
passages in poetry, and from the pleasure 
she always felt in whatever filled her ima- 
gination. 

Harry's mechanical taste was gratified 
by examining the ancient coat of mail, or 
hauberk, consisting of small steel rings, 
linked together, or interwoven, in the man- 
ner that some ii^enious purses of steel 
rings are made at this day. 

After Harry had satisfied his curiosity, 
Sir Rupert took him on to those later in- 
ventions, which made of no avail " helm 
and hauberk's twisted mail." He showed 
him some of the first rude attempts at fire- 
arms; the arquebtise, or long gun, de- 
scribed by Froissart, used with a rest, upon 
which it was supported, and with a sort of 
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shelter-piece to protect the match from 
wet and wind. Between this first clumsy 
attempt to execute that grand invention, 
and the perfected Manton's and Forsyth's 
guna of ourown times, various improvements 
' were made, some of which Sir Rupert ex- 
plained to Harry. Lucy, whose curiosity 
was not only satisfied, but satiated, went 
off to seek for unusement and information 
more interesting to her, in the garden and 
the conservatory, with her mother and 
Lady Digby. Indefatigably kind Sir Ru- 
pert ended by finding " Froissart" for Harry 
in the library, and unfolding for him those 
delightfully entertaining old prints, where 
the battles of Poictiers and Cressy are 
represented so happily, though in defiance 
of all the laws of perspective. 

After speaking of the wonderful change 
which the introduction of fire-arma pro- 
duced in the world, and of the astonish- 
ment which their first appearance created' 
among civilized and uncivilized nations in 
Europe and America, Sir Rupert related 
to Harry an account, which he had just 
read in a new book of travels, of a people 
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by whom the power of fire-arms has been 
even recently defied. ' 

'* Between the Nile and the desert," said 
Sir Rupert, " there is a nairow strip of 
cultivated land, which in some places is 
not tnore than half a mile in breadth, but 
which stretches hundreds of miles inlen^h. 
This strip of land was inhabited by various 
independent tribes, till within the last three 
or four years, when a despotic Turitish 
Pasha, of the name of Mahommed Ali, 
resolved to send a large army, under the 
command of his son Ismael, to subdue 
them. Ismael's progress was unresisted, 
till he ' came to one warlike tribe, who, 
with equal courage and patriotism, defied 
the invader. ' He may drive us to the 
gates of the world, but we will never sub* 
mit,' was the answer they sent to his 
threats." 

" Brave people!" cried Harry, " I 
hope they drove him back again." 

" They were heard shouting from their 
encampment," continued SirRupert, " ' You 
may come against us from the north, and 
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firom'the east, and from the west, but we 
will never submit' They knew that the 
Pacha had fire-arms — they had none — 
but they put their trust in the weapons and 
shields to which they had been accus- 
tomed, and in their own courage. Their 
shields of hippopotamus, or of croc&dile 
skin, covered the head and the breast. 
Their weapons w^e swords and lances: 
and their sorcerers assured them, that their 
shields and themselves should be rendered 
by magic invulnerable to musquet balls. 

" Bravely they came out to give him 
battle, and advanced boldly at first; but 
when the vollies of musquetry began to 
[day, and when they found, that in spite of 
their promised invulnerability many fell 
wounded and killed, .a panic seized them, 
and they fled. After this first defeat, how- 
.ever, rfiey entrenched themselves in their 
mountains; their courage revived, and 
again they sent forth shouts of defiance, 
bidding the Pacha ' to come if he dared/ 

" But Ismael had learned, to respect their 
bravery: he had once already been sur- 
ra,!- :i-.,CiOOtjl>J 
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prised, and almost defeated by the black 
horsemen of the desert, and he therefore 
prudently resolved to attack them with a 
heavy fire of shot and shells. One of these 
shells fell amongst them; and as it was 
rolliQg and bounding along, these poor 
ignorant people gathered round it, ad- 
miring and amused ' by its motions ; but 
when it burst, and spread destruction round 
it, they cried out, ' The evil spirits are 
come against us, and are too mighty for us.' 
The si^rstition, that had at first given 
them confidence, now only increased their 
despair; and, abandoning their strong 
holds, they set off in full flight, their 
patriotism expiring with their liberties. 
Afterwards they bargained for their wretched 
lives ; and were contented to join, as his 
soldier slaves, the army of their conqueror." 

As Sir Rupert concluded, Hairy groaned. 
" Was this," said he, " the end of their 
glorious * You may drive us to the gates 
(rf tibe world, but we will never submit?'" 

" Even so, Harry ; so little dependence 
Ota there be on mere animal ignoranit 
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courage, tliat braves the datig;er of whieh 
it does Dot know the nature or extent." 



The glaaa doors at one end of the library, 
leading into the conservatory, were half 
open ; and now that Harry's attention was 
no longer engaged, he observed a gale of 
fragrance, like the smell of fresh hay, or 
of that grass which gives to fresh hay its 
pleasant odour (anthoxanthum odoratum). 
A second waft, however, decided that it 
was from Lady Digby's favourite plant, 
the heliotrope, innumerable pots of which 
the skilful old gardener contrived to force 
into premature dower and perfume, so as to 
have a constant succession for her ladyship's 
conservatory. He heard Lucy's voice too ; 
and though he was not, as he used to say 
of himself, a great green-hou^e mer- 
chant, he now went in there, and found 
Lady Digby showing some plants, which 
had been lately sent to her from North 
- Carolina by a kind American lady. There 

[.3,1. :i-,C(K>tjl>J 



288 

was one which is rather uncomnum in 
these countries, as it is so delicate, that 
withoat care it seldom survives a winter in 
our climates. It is ^mething of the 
nature of the sensitive plant ; the inside 
of the leaf is thickly set with hristly haJrs, 
like thorns, or like many little sharp teeth. 
As soon as Lucy saw this plant, she took 
up a straw, and drew it along the divisioa, 
or middle rib of one of its leaves, and 
immediately the two sides of the leaf folded 
up, and the prickly teeth closed together, 
so as to hold fast the straw. . / 

" I see it is the plant I thought of," said 
Lucy. " Venus's fly-trap, is not it?" 

" Yes, dioncea muscipula,^ said Lady 
Digby ; " have you seen one before ?" 

No ; Lucy had never seen one, but she 
knew it, she said, from having read a 
description of it The gardener by this 
time had caught a fly, of whi<^h he had 
been in search on the window for some 
time — for 6ies were few and rare at this 
season — and holding his struggling pri- 
teoner by the two wings, he was going to 



set him upon one of the leaves, that the 
young lady, as he said, might see what 
would happen; but Lucy stopped his hand 
— she knew what would happen — that 
the moment the fly touched the leaf, the 
teeth would- close upon it, as they had 
closed on the straw, and squeeze it to 
death. The old gardener immediately 
complied with Lucy's en^aties to release 
the poor fly ; and .Lucy observed to him, 
that there was the less occasion for this 
experiment, as the many dead flies showed 
how well some of the leaves had performed 
their cruel office. " But I really think," 
she said, " that those fly-killing leavesare 
larger and greener than the rest." 

The gardener answered, that he had 
often remarked the same thing; and though 
some folk said that they were fattened and 
nourished by the dead flies, for his part 
he thought it just as likely that it was be« 
cause the healthy and vigorous leaves'had 
a greater power of shutting close and 
crushing the flies. " But," added he, with 
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due philosophic cautioD, " I can't take 
upon me to decide." 

. Hany adiifired the iDgenious mechanical 
structure of this fly-tn^, and began to 
say, that it reminded him of somediing 
which he. had aeen elsewh«« ; when Lucy 
smiled, and said, " I know what you are 
going to say, Hany, and you are quite 
right : you mean the plant called the By- 
catcher; a sort of aruTn, which smells, as 
you said, Harry, like a dead horse. And 
tbece is. another plant, in which mamma 
showed me the same sort of contriv- 
ance,'' continued Lucy ; " but I cannot re- 
collect its long Latin name. I remember 
that papa lent me a magnifying glass to 
look at the d£ad flies lying' at' the bottom 
of its flowers : some were h^ by the 
proboscis,, and. some by the I^. This 
plant is called ih^English, I believe, dog's- 
bune. Wa8.not this what y<!U weve think- 
ipgtili Hanyr* 

!< No, I w»8 not thinking of any plant," 
Niid Harry; 'f I was thinking of 9 machine; 
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9 sort of trap, which catches- rats in the 
maimer that thit^ catches fliea." 
' Lucy was a litde 8CftDdali2ed by this 
inelegant comparisoD. 

" The fly-trap- of Vemis con^aied to a 
mt^trap!" But on Harry's appeal to his 
fifther, it was allowed to be juet,' as far as 
mechanics go. 

The gardener thoaght it was now his 
turn to get in a few words in praise of the 
strength and healthiness of his dionsaa.. 
It had been sent OTer from Carolina in 
sods of its- Dative earth, which still re- 
mained in a box to which he pointed. 
" There were more plants in it," said he ; 
" but they have died ; so I shall empty 
out the sods now, for they are a disfigure- 
ment here." 

Hany said it would be a pity to throw 
this earth away ; for he recollected hav- 
ing heard, that^'When tiie boxes of plants, 
which Peyrouse, in his voyage round the 
Vrorld, sent home to France, were opened, 
the plants and shrubs in some were d^ad, 
yet the gardener did' not throw away the 
o2 
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earth, but preserved it carefully, because 
he thought it might contain the seeds of 
some sorts of plants unknown, perhaps, in 
these countrieB ; and so it proved. 

Lady Sigby, upon hearing this circum- 
stance, desired her gardener to put the 
American earth into small pots, and to 
place them in a hot bed. " If it should 
produce any plants that are worth your 
acceptance, Harry," said she, " you, to 
whom 1 shall owe them, shall share them 
with me." 

" Mayhap, master', you might not know 
what this is," said the gardener, opening 
another little box, and putting into bis 
hands a small bundle of what seemed to 
Harry to be black horse-hair. 
" Is it horse-hair ?" said Harry. 
" It is horse-hair," said Lucy. 
" No, miss — no, master; though I took 
it myself for that at first unpacking." 

Lucy pulled a bit of it out ; and after 
feeling, said, " it feels like horse-hair, 
crisp, and springy; and it looks so like it, that 
I can hardly believe it is not horse-hair." 
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'* Never was on a horse's back, miss, 
nor ever belonged to any animal." 

" Is it animal or vegetable ? " said Lncy. 
That was soon settled, by Harry's run- 
ning back to the library, and burning a bit 
(tf it ; the remains he held to Lucy's nose, 
and its smell convinced her of that which 
her eyes had failed to discover, that it was 
iKither ' horse-hair, nor aay animal sub- 
stance. *' Then it is a vegetable. What 
can it be?" 

*' And what do you think this can be, 
miss !" said the gardener, putting into her 
hand another little bundle of something, 
which Harry said looked like ends of white 
coarae thread, such as he had seen in a 
taylor's shop, and which he had heard 
called thrums. Lucy ^freed that it was 
like tangled housewife's thread ; but on a 
nearer view, she, who was more knowing 
in housewifery than Harry, pronounced that 
it certainljr was not thread. Looking at 
what Harry drew out, and called a needle- 
fiill, she observed sundry little short fila- 
ments, or stalks, and at the end of some of 
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them were Utfe knobs, which, w fiirther 
examinatioD, were evidoitly the rraaaMis -of 
veiy ooiall flowers: she prOKoaoced it 
therefore to be a v^etaUe ; aui she Was 
surprised to. bear, that both diis, amA what 
she had called black bftwse-hair, were one 
and thesamethipgicsily indifeteBtstites. 

" 1 will, if you {deate," said Isdj IMgfay, 
" read to you the account that I received 
from the American friend^ wbo sent them 
to me." 

She returned to the library to look for 
the letter in her writing-desk, and Hany 
and Lucy stock close to her, much afraid 
that the letter might not be forthcoming ; 
but she found it, and read as fellows : — 

" * The foliage of several trees bcre»' 
(near Wilmington, in Noith Camlioa) 
' has, in some situations, a siogular ap- 
pear^ce. A sort of long, igrej moss m»r 
pends Itself from the l^tuMfaes, and, waving 
in the wind, gives the trees a boaryi &i>d 
to me notuninteres^ng appearance. Whea 
stripped of ita eztemal coat, this moss 
nearly resembles horse-hair. It is.cd' 
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looted for tbftt.piuixiBe in luge quaatities, 
and barie4 i& marshy spots; ancl whea the 
onter <:oat peels off, the inner part 'is dried 
^d cleaned, end makes excellent mat- 



Lucy^ mother observed, that the outer 
coat of flax is destroyed in the same way, 
by ste^eping it in water. 

Lucy inquired whether this kind of horse- 
hair moss, as she. called it, had any name ; 
and whether it was known in England, or 
was a new discovery. Sir Rupert Digby 
told her, that though he had never before 
seen this extraordinarily filwous specks, yet 
he was aware that the genus, or family of 
plants to which it belonged, had been well 
known to Linneeus, who kad given it a 
singular name, frqm a. jsingnlar circum- 
stance. 

" It will mf^e me remember the sin- 
gular name," said Lucy, ** if you will be 
so good as to tell me tiie singular circum- 
stance." 

" You must know UibD^" said %r Rupert, 
" that amcMOg the eulj^bbtani^s of'Swedeh, 
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there was a certain doctor, vtho, baving in 
his youth had an , unfavourable voyage by 
water from Abo, where he lived, to Stock- 
holm, made a vow, the moment he set his 
foot on dry land, that he would never again 
venture himself upon the sea. He kept 
this vow so scrupuloiisly, that when he was 
to return home, he took a roundabout 
journey of several hundred miles, ^to avoid 
a passage of a few hoars by water. His 
hatred of water, and his love of the dry 
land, rose to such a pitch, that he laid 
aaide his &mily name to take that of Itl' 
lands, which in Swedish means on land. 
You think, perhaps, and so do I, that this 
doctor made a rash vow, and did not in all 
this show much sense. But a man- may 
be weak in some: things, and wisein others. 
He was wise in botany, and made an ei- 
pellent catalogue of all the wild plants in 
the neighbourhood of' his residence ; in 
honour of which, and of the whimsical 
name he had adopted, Linneeus gave the ' 
name of Tillendsia to this g^ius of plants, 
as they are remariukble for their dislike of 
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water. Lucy, do you think you will now 
lie able to remember the nameTillandsia?" 
" I think — I am sure I shall," said 
Lucy. 

Sir Rupert further told Lucy, that oue 
of the most severe censors of Linneeus had 
been so much pleased with the happy 
choice of this name, that he declared he 
would excuse in Linnseus a thousand 
faults for that fact alone. 

Lady Digby said, her American friend 
had been so obligii^ as to send many 
other curious things in the box, besides 
the specimen of this moss. " Among 
others, I am sure, Lucy, you will like to 
see some pods of cotton, in their different 
stages of ripening. My friend tells me, 
that they grow on a bush from two to four 
feet high, and that the flower is of a deli- 
cate straw colour^ I dare say you may 
have setai an engraving of it." 

" I think I have," said Lucy. " But 
oh ! Lady Digby, before you shut the box, 
will you give me leave to look at that 
green leaf — if it is a leaf? " 
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" You do wdl p}»a.j, if it ia a leaf," 
answered Lady Digfay. " Do ^u kaow 
what it is?" 

," Is it the creeping kaf!" said Lucy. 

" No," answered Lady Digby. ■'-* It 
much resembles the creeping<-leaf, or mantis 
strumaria; but this is a different insect : 
by the country people in America it is 
caHed the , catydid, &om the sound of its 
chirping resembling the frequent repetititm 
of Catydid! Calydid!" 

Lucy examined this insect more closely. 
It was about the size of a rose-lea^ of the 
pale green colour of the inside of a pea 
pod, and apparently of that smooth tex- 
ture : but upon looking at it with a mag* 
nifying glass, Lucy saw, that what had 
appeared like the veins of a leaf, were the 
ribs or sinews of the Wings; and 'in the 
intermediate spaces, which had, to the 
naked eye, appeared perfectly smooth, she 
now saw, embossed, innumwable little 
spots, lookiug like shagTe^i. 

" Now I see the animal's head, wbwe 
the footstalk of the leaf seoned to be, and 

Ca.l:.-:ij,CiOOtjl>J 



Us eyes, oose, and mouth," bried Lucy. 
'.'Pray look, Harry! Its head and face 
are like a horse's head and face in body 
clothes ; — look at its protuberant bladder- 
looking eye ; the mouth, however, is like 
a pig's, or the ant-bear's, and round its 
neck it has a corious worked pelerine, 
' stiinding up like the leather hood on the 
ctdlar of a waggon horse. But what 
curious thing is that lying loose in the box, 
with its green long-jointed stork-Hke legs ? 
What do they belong to ? " 

Before her question could be answered, 
her rambling eye fixed with delight and 
curiosity on a plant which hung flaunting 
from the top of the conservatory ; she 
aeked where its roots were, how it was 
nourished, or whether it lived on air ? 
. LadyDigbyanswered,that it wa8re|>uted 
to live on air, as its name of Jlos aeris, or 
the air-plant, shows, and that probably it 
derirea its nourishment from the 'moisture 
Ui the air. " However this may be in 
its native coun^, if thrives much better 
laere, if planted in st littie light earth, or 
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even in wet moss, as you may perceive, 
by comparing it with the other speci- 
mens which you see twined round that 
pillar, and which are all planted in pots. 
This plant, nevertheless, has been hanging,, 
where you see it, for four months ; and 
though it requires a much greater heat, it is 
quite alive. It is frequently watered, and I 
want to tiy how long it will live in that si- 
tuation. But," continued Lady Digby, "if 
you, my dear Lucy, who are so active and 
obliging, will run up stairs to the little 
turret, within my room, you will find a 
book, with many paper marks in it, on my 
desk:. bring it down to ma, nnd it will 
tell you something more about this curious 
plant." . . 

Lucy vanished, and re-^peared, bearing 
in her hand the proof of her swift errand. 
" This is a favourite book of mine and 
of my son Edward's. All these .marks he 
put in for my .edification. I was no bota- 
nist, but he and this little volume together 
have made me fond of what appears to tne 
the most interesting and rational part of the 
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study — that which opeos to oar view the 
curious and useftil stmcture of plants, and 
the progress of regetation. I like thia 
book for another reason," continued Lady 
• Digby, turning to Lucy's mother, " which 
makes roe rejoice that it pleases young 
people. Without any ostentation of reli- 
gious setitimeDt, it realty inspires it in the 
best and happiest manner. Here is the 
account of the Jlos aeris" continued Lady 
Digby. " Will you read it to us? It is 
very short." 

Lucy read : — " ' There is one species of 
the epidendrum family, the Jlo« aeris, a 
native of India, that deserves to be parti- 
cularly distinguished. It is so called, be- 
cause it grows and blossoms when stis- 
pended iu the air; and we are assured, 
that hanging from the ceiling of a room, 
it will vegetate for years; it is likewise 
said to be remarkably reviving to the in- 
habitants, by the fine odour of its blos- 
soms.' " 

" That fact," said Lucy's lather, " of its 
hanging from the ceiling of a room, and 
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v^^tfttiog ^ a l^;th of tfane IB that 
maimer, is meDtioned, if I tecollect righdj, 
in one of Sir William Joote's letters, writ^ 
ten when he was in India. He says, the 
flos aeris was at that instant snspeDded 
over his head ; that he had tied its root- 
less branches to the beams of the roof, and 
he speaks with delight of the charaiin^ 
fragrance of the blossoms." 

" And now," said Sir Rupert, *' pray 
may I ask— I have been very patient while 
you ladies have had the book to yonir- 
selves, with three pairs of hands upon it 
at once — ^may I ask the name of this fa- 
vourite book, if name it have ; for hitherto 
I have heard it called only U, or the book, 
or ti^ favourite book — ^has it a namel" 

" It has a name," answered Lady D^;- 
by, " and a name that will be well known 
to fame in doe time. ' Dialogues on Bo- 
tuay"' 



NJBXT morning, after breakfast, an eitpress 
came from the housekeeper's roon^ -to -in~ 
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fcNnQ Lucy » that the canary-bird was be- 
diming to draw up his bucket. Down 
stairs she ran immediately, and aftey her 
fi^owed Har^. 

The thiMty little fellow now working for 
his own interest, and with his own good 
will, soon performed hia task, and earned 
his thimble-full duly raised. When lifted 
to the proper height, be held it, by keeping 
the c(^ected chain &st under one foot. 
Then he dipped, shook his beak, and 
d^ed and shook ^ain, much to his own 
delight, Emd to that of the spectators. 
When he had fully satisfied hia thirst he 
b^;ao to favour the company with a song ; 
but his notes, even when joy tuned his 
throat, were so loud and shrill, that his 
mistress, the housekeeper, toon threw a 
white faandkerobief over the top of his 
cage to reduce him to silence, ao that, aa 
she said, " she ntight hear somebody speak 
besides him." 

Laify Digby, who had followed Lucy 
to see her friend the cuiaiy.bird perform 
its little exercises, confinned Lucy's hopes, 
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that birds may be taught by gentle me- 
thods, when young, many of those feats 
which are generally acquired by the in- 
fliction of ao many tortures. She had 
when abroad, as she told Lucy, known 
a Grerman music-master, who was very fond 
of birds, and who was most expert in 
teaching them. He assured her, that he 
htvi himself instructed a bullfinch, which be 
would venture to say was as accomplished 
as any of its kind in all Germany, where 
these birds are. chiefly bora and brad ; and 
he bad never used hot knitting needle, or 
any other instrument of torture in its edu- 
cation — only soft words, and sometimes, he ' 
acknowledged, a little wholesome fizisting. 
Lady Digby recollected that this judi- 
cious bird-fancier, or bird-instructor, fur- 
ther told -her, that be always taught his 
pupil at the dead still hour of midnight, 
or when all the rest of the family were 
asleep, and when there was no&ing to 
disti'act the bird's attention. Then he 
would play tunes for him oh the \-iolin. 
The bullfinch seemed to tdce no notice, 
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and never attempted at the time to follow 
him, but the' next day he would practise by 
himself, aud at last bring out the tune he 
had heard at night." 

Lucy's attention was now called off to 
a basket of lavender, which a maid at this 
instant brought intothe room. The house- 
keeper was goii^ to make her annual store 
of lavender-water : the sttU was ready, 
and Lucy wished to see the operation of 
distilling ; but Hany whispered his advice 
to her, to. wait and see it performed in the 
laboratory. Looking out of the window to 
the other side of the court, he observed that 
the iron door was open, which was a sign 
that Sir Rupert was in the laboratory ; and 
on this hint Lucy immediately ran there 
with Harry, and found Sir Rupert and 
their father. 

Fortunately for Lucy, Sir Rupert wanted, 
for the experiment he was then trying, to 
have some water that should be perfectly 
pure ; that is, quite free from all mixture 
of earth, or salts, or other substances ; and 
for which piupose it was to be distilled. 
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This wu a iimple pfoceas, wfaid haty 
could onderstand. Sir Rupert Iiad jmrt 
prepued bis alembic, the ^paratus asnally- 
onployed in diatillatioD for chemical pnr^ 
poses. It was a pear-8h^>ed ^ass vesiel, 
into which the liquor to be distiUed was 
pat ;' a lamp was placed mdenKatb, by 
the hei^ of fri^ch the liqnor was made 
to boil, and tiie vapour that rose was con- 
densed in &e cover, which was a conical- 
sbaped cap of metal, with a beak, or spent, 
that.slq>ed dowBwaida into another vessel, 
called the n(xiver. 

" These dn^," said Sir Rupert, " which 
you see running off from the beak, are 
collected in the recover; and the li- 
quor thus collected is said tx> be distilled. 
All distillation is performed upon this prin- 
ciple, though the apparatus is different 
for different purposes, and sonKtimes made 
of copper." 

" I have heard of a loerm used in a stitl, 
what is dkat ? " said Lucy. 

" The worm b a spiral tube, so icalled 
from its resembling die ftmn of a worm ; 
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its use, in the stilly is the same i^ that of 
the cap oyer this alembic, to condense &e 
hot v^oor." 

Lucy asked why the worm was used 
instead of the cap 1 

" Because," said Sir Rupert, " it w- 
poses more cold surface to the vapour, 
Soppose the whole pipe to be unwound 
and laid opcm, you would then perceive 
what a large surface there would be. Be> 
sides which, the colder the worm is kept 
&e quicker the condenaatien proceeds; 
and a worm, or a long pipe colled up, is 
very conveniendy placed in a vess^ of 
cold water, which may be changed when- 
ever it hec(»Q£s warmed by the hot vapour 
that communicates its heat to the mietcd 
worm." 

" I und«iatand it now, thank you, sir," 
said Lucy. 

She perceived^ that in fact, though the 
appu^tus.wa^ different, the thing^ done 
was CO more than what she had formerly 
seen when she was six yeara <dd, when the 
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cold plate was held over the vapour of 
boiliDg water, that issued from the top of 
the teaum. She recollected somethiug of 
the account of diatiUation and subltmatioD 
in " Conversations on Chemistry," and 
searching for the book in the library she 
refreshed her memory by reading the paa- 
sagea over again at this moment, when she 
had the advantage of seeing the real 
things, and perhaps of seeing the expe- 
riments tried. 

She there found that sub&mation is the 
name given to the process of distillation, 
when applied to solid substances. 

" Sublimation — a sand-bath — flowers of 
sulphur," she repeated, wishing earnestly 
that she could see all these things. 

Sir Rupert said, that as the sand-bath 
was now heated over his little stove, for 
his own experiments, he could easily gra- 
tify her curiosity. If she pleased he would, 
however, instead of flowras of sulphur, let 
her see flowers of benzoin. 

He put into her hand a small lump of 
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a brownish substance, whicb he told her 
was benzoin ; and that it was a resin, or 
more properly a balsam, obtained from 
certain trees which grow in the East Indies, 
chiefly in the island of Sumatra. From 
this substance flowers of benzoin are ob- 
tained by sublimation, in the same manner 
as flowers of sulphur are produced. Lucy 
watched the process. 

The benzoin was put into the glass 
alembic, which was placed in the sand- 
bath; and this she saw was merely a cast- 
iron vessel, containing a quantity of sand. 
Sir Rupert explained to her, that the heat 
was more tmitbrm, and could be better re- 
gulated by means of the hot sand, and 
that there was less danger to the glass, 
than if it were exposed to the direct heat 
of the fire. He told her also, that chemists 
make much use of a bath of boiling water ; 
and that in some arts, tempering certain 
kinds of springs for instance, workmen 
use baths of melted lead, or tin, or some 
other fusible substance, because the exact 
temperature at which these metals meh 
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being known, the proper beat may be ap- 
plied with the greatest precision. 

In a short time the benzoin began to 
swell ; the resinous parts, and other im- 
purities with which it had been combined, 
remained at the bottom of the alembic, 
but the volatile parts flew off, and were 
condensed by the cold cap. These were 
the flowers, and were diffferent from what 
Lucy expected to see. They were more 
like flakes of snow, than any thing else to 
which she could compare them. While 
she was looking, at them, Harry ran out 
into the yard to the gardener's boy, whom 
he saw coming in from the garden, with a 
basket of herbs on his arm. From his 
basket Harry plucked a sprig of rosemary, 
and returning without letting Lncy see 
what he had in his hand, he sprinkled it 
over with flowers of benzoin, and then held 
it before her eyes. 
' " It looks exactly as if it were coTered 
with hoar frost!" cried' Liicy. ' " How 
beautiful! I shall never forget this, Harry. 
Butliere are the horses' coming out for 
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Sir Rupert and papa to ride, vad so there 
18 an end of all things — atleaiat in the la- 
boratory, fiw this day." 



Battledose uid shutdecock was kept up 
one rainy morning by Harry and Lucy — 
believe it who may, boast a& tnuch who 
can, two diousand ^iree hundred and 
twenty-four times. They bad also many 
a game of nine-pins in the great hall, 
where, prolonged by its echoes, was often 
heard the heart's light laugh, at ihe fall of 
the merry men all. 

But all these the promised joys of Dig- 
by CasUe, each proving greater in the en- 
joyment than the promise, were exceeded 
1^ the delights of the workshop and labo* 
ratory. Every morning they watched for 
the moment when Sir Rupert moved to- 
wards the inm door: Avicena never 
watched more anxiously the famous library 
door, that opened but once a year. 

One nwwmng Lucy obsttved a shallow 
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drawer on the table between her father 
and Sir Rupert, and in this she saw some 
things, which she thought might be very 
useiul to Hany. The drawer contained 
many lenses of telescopes, and glasses of 
different sizes; some as lai^ as that of 
Harry's camera obscura, which bad been 
so unfortunately broken. It occurred to 
Lucy, that the loss might now be repaired. 
She waited till Sir Rupert was not busy, 
and then she asked him whether these 
glasses were very precious, too precious to 
part with, or whether she m^ht beg one 
for Harry? Sir Rupert said that th^ 
were precious to him, because he was re- 
peating some beautiful experiments of Dr. 
Brewster's and Mr. Herschel's, on the mag- 
nifying powers of telescopes ; but he desired 
to know which Lucy wished for, as pos- 
sibly that one might be spared. 

She looked at the variety that lay before 
her, but which of them she wanted she 
could not tell. It was in vain to consult 
her father's eye : it never moved. . Sir 
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Rtqwrt stood by with his good-natured 
smile, waiting her decision, but without 
giving any direction to her choice. 

" If I could but recollect exactly the 
shape of the old glass in Harry's camera 
obscura," said Lucy. " What I want is a 
glass that magnifies ; of that I am sure. 
These which are convex magnify, I believe. 
But," continued she, *' after having looked 
through several of them at a word which 
was written in small characters on the front 
of the drawer, " I find that some of these 
glasses magnify much more than others ; 
and another thing I perceive, that, as I 
move each glass nearer or farther, there 
is one paxttcular distance at which 
the object appears distinct, but that the 
distances are quite different for different 
glasses. I recollect hearing you, papa, 
telling Harry something about the focal 
distarice. But I had better not say any 
thing about that, as I do not understand 
it. I cannot tell which of these convex 
glasses will suit the camera obscura. 
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However, I know the sort that I want 
should be convex." 

' ""Very well, my dear," said Sir Rupert; 
" that U hideed all that you can tell, or 
that can be known without trial. You 
^all therefore take several of these convex 
lenses home with you, SAd'Haxry> by trial, 
can determine which will best answer your 
purpose." 

Lucy was- very much oblig^ed to Sir 
Rupert, and delighted,' that through her 
means her brother's camera* obscura was 
likely to be mended. But. now that her 
curtoai^ was excited she wished to know 
more. 

" Why, papa, do conrex glasses ma^ 
nify, and concave glasses diminish ? I 
wish I knew. I wish I could nndexstand 
the camera obscura. Mamma says, that 
camera ob$cura is Italian for dark chant- 
ber." 

" So far so good for the name," said 
her father ; *' but in this ease the name 
telU us nothing of the nature ofthe thing." 
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" Yet, papa," said Lucy, " the first 
time you showed Harry and me a cap ' 
olera obscura, it was in a hrge dark 
room." 

*' Was it quite dark ?" said her father. 

" Not quite : the shutters were all 
dlosed, but there was a litde hoiia in one 
of them, through which the rays<if bg^t 
came. We .law imag^ of things Teiy 
faintly upon a white sheet, which you 
had hung up opposile to the hole. What 
we saw was a scat of coloured shadowy 
|Hchire of the lai^seape that was outside 
of the window ; and I raoen^er that all 
the images were updde doWn." 

" True," said her fadier. . " You ob- 
served that it was very'faint and indistinct; 
did it remain so?" 

" Oh Uo, iptcp&; it became afterwards 
quite distinct, and almost as brig^ as the 
natural colours of the trees and g^ass, and 
we saw the figmes of people 'a& they 
walked past, in a field ata little distance 
from the window. I Saw the c<ddar of 
the women's red cloaks, and their Awes 
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quite plainly ; and the figures were not up- 
suie down, as before." 

" And what made these difierences?" 
asked her father. 

" It was a glass, a lens you called it, 
which you put into tfaat hole in the win- 
dow-shutter; just the same way as the 
glass makes the landscape aj^ar brighter 
on the paper, in Harry's portable camera 
obscura." 

" Do you recollect how or why the lens 
produced this effect?" said her father. 

" No, papa, not exactly. Hany ex- 
plained, to me afterwards somediing about 
it, but he could not tell me all ; he said 
he did not know all then." 

" All ! no, indeed," said Harry ; ". not 
tliMi, nor now." 

" Tell us all you remember, if you re- 
member any thing of what he did explain," 
said her father. 

" First he ttdd me," said Lucy, " why 
w^ see the shapes and colours of thii^. 
He said it was by the rays of light whidi 
come from them." - 
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" Come from them how?" said her 

fether; " do you mean come out of 
them?" 

" No, papa : but the raya of light go 
from the sun and strike upon objects, and 
then come from them to our eyes ; or, as 
people express it, are reflected by those 
objects. Harry next told me something 
which I thought I understood at the time, 
but I am not sure that I can explain it." 

"Try," said Sir Rupert. 

" Hariy showed me, in a book, an en- 
graving of xa eye, with lines representing 
the rays of light comii^ from all parts of 
an object, and meeting in an angle at the 
eye. He told me, that objects appear to 
us great or small, according to the size of 
that angle. Next he told me, that our eye 
is in some way like a camera obscura. 
There is a little hole in the middle, 
through which the rays of light pass, as 
they passed through the little hole in the 
window-shutter into the dark room ; and 
after having crossed each other, they make 
a small picture of the object — I do not 
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knaw iHiere faiacAy, soinewhere at the 
back of die eye, I bdiere, and upside 
down, as we saw ihe objects at first on the 
white ibeet; bat in the eye these pictures 
miHtbcertremeljsmaU. Somethii^ more 
Hsny said about a part -of the eye, which 
be .tiaUed the cryttalUne hymtmr; and 
^>ont die rays of light beii^ bent as thdy 
pSM ihrtmi^ it, which I ihink he called 
being refraotedt but Which I did not on- 
derstand at all.". 

Sir. Rupert obserred, &8t lAcy did well 
not to attempt to go iatiisx than she knew 
clearly. There is ^o^ he said, of teach- 
ing any thii^ to those who perceive and 
acknowledge when they do not clehrly un- 
d^standt and who are not satisfied with 
ctmfuaed notions. Lucy was ^ad to hear 
Sir Rupert say to Harty, tiuit his little 
pi^did him credit; and that ^e was not 
like little ddnc&ited miaseB,.Tdid, instead of 
wishing to leara in order to m^nove, de- 
sire only to display a. smattering t£ know- 
ledge." 

" I tun glad, Ay diar Lu^^** addid her 
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fether, " that your curiosity has been raised 
on these subjects. But we cannot, at pre- 
sent, assist you further. Only keep what 
you have steadily iu your mind, and from 
that you may go on hereafter. With 
Harry's help, assisted by his favourite book, 
' Scientific Dialogues,' and with your own 
attention, you may leara what you desire, 
but not all at once. You must not expect 
to learn Optics in one morning." 
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